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(57) Abstract: The invention relates to the use of 2-aniino-nicotinamide deriva- 
tives of formula (I) wherein n is trom 1 up to and including 6; W is O or S; Ri 
and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 
R2 represents a cycloalkyl group, an aryl group, or a mono- or bi cyclic heteroaryl 
(I) group comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms inde- 
pendently from each other selected from the group consisting of oxygen and sulfur, 
which groups in each case ane unsubstituted or mono- or poly substituted; R and 
R' are independendy of each other hydrogen or lower alkyl; X represents an aryl 
group, or a mono- or bicyclic heteroaryl group comprising one or more ring nitro- 
(CRR') "-X atoms and 0, 1 or 2 heteroatoms independently from each other selected from 

" the group consisting of oxygen and sulfur, which groups in each case are unsubsti- 

tuted or mono- or poly substituted; or a N-oxide, a possible tautomer thereof or a pharmaceutically acceptale salt of such a compound, 
alone or in combination with one or more other pharmaceutically active compounds for the preparation of a pharmaceutical com- 
position for use for therapy of a disease which responds to an inhibition of the VEGF-receptor tyrosine kinase activity; and to new 
2-aniino-nicotinamide derivatives of formula (I) and processes for the preparation thoeof. 



N 

I 



wo 01/55114 PCT/EPOl/00835 

- 1 - 

2 -AMINO -NICOTINAMIDE DERIVATIVES AND THEIR USE AS VEGF-RECEPTOR TYROSINE KINASE 
INHIBITORS 

The invention relates to the use of 2-amino-nicotinamicle derivatives alone or in combination 
with one or more other pharmaceutically active compounds for the preparation of a 
pharmaceutical composition for use for therapy of a disease which responds to an inhibition 
of the VEGF-receptor tyrosine l<inase activity, especially a neoplastic disease, retinopathy 
or age-related macular degeneration; a method for the treatment of such a disease in 
animals, especially in humans; new 2-amino-nicotinamide derivatives and processes for the 
preparation thereof. 

Certain diseases are known to be associated with deregulated angiogenesis, for example 
diseases caused by ocular neovascularisation, such as retinopathies (including diabetic 
retinopathy), age-related macular degeneration, psoriasis, haemangioblastoma, haeman- 
gioma, endometriosis, and especially neoplastic diseases, for example so-called solid 
tumors and liquid tumors (such as leukemias). 

According to recent findings, at the centre of the network regulating the growth and differen- 
tiation of the vascular system and its components, both during embryonic development and 
normal growth and in a wide number of pathological anomalies and diseases, lies the angio- 
genic factor known as 'Vascular Endothelial Growth Factor" ( = VGEF; originally termed 
"Vascular Permeability Factor", = VPF), along with its cellular receptors (see Breier, Q., et 
aL, Trends In Cell Biology 6, 454-6 [1 996] and references cited therein). 

VEQF is a dimeric, disulfide-linked 46-kDa glycoprotein produced by normal cell lines and 
tumor cell lines. It is an endothelial cell-specific mitogen, shows angiogenic activity in in vivo 
test systems (e.g. rabbit cornea), is chemotactic for endothelial cells and monocytes, and 
induces plasminogen activators in endothelial cells, which are then involved in the pro- 
teolytic degradation of extracellular matrix during the fonmation of capillaries. A number of 
isofonms of VEGF are known, which show comparable biological activity, but differ in the 
type of cells that secrete them and in their heparin-binding capacity. In addition, there are 
other members of the VEGF family, such as "Placenta Growth Factor" (PLGF) and VEGF-C. 
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VEGF receptors are transmembranous receptor tyrosine kinases. They are characterized by 
an extracellular domain with seven imnriunoglobulin-like domains and an intracellular tyrosi- 
ne kinase domain. Various types of VEGF receptor are known, e.g. VEGFR-1 , VEGFR-2, 
andVEGFR-3. 

A large number of human tumors, especially gliomas and carcinomas, express high levels 
of VEGF and its receptors. This has led to the hypothesis that the VEGF released by tumor 
cells could stimulate the growth of blood capillaries and the proliferation of tumor endothe- 
lium in a paracrine manner and thus, through the improved blood supply, accelerate tumor 
growth. Increased VEGF expression could explain the occurrence of cerebral oedema in 
patients with glioma. Direct evidence of the role of VEGF as a tumor angiogenesis factor in 
vivo has been obtained from studies In which VEGF expression or VEGF activity was inhibi- 
ted. This was achieved with antibodies which inhibit VEGF activity, with dominant-negative 
VEGFR-2 mutants which inhibited signal transduction, or with the use of antisense-VEGF 
RNA techniques. All approaches led to a reduction in the growth of glioma ceil lines or other 
tumor cell lines in vivo as a result of inhibited tumor angiogenesis. 

Angiogenesis is regarded as an absolute prerequisite for those tumors which grow beyond 
a maximum diameter of about 1-2 mm; up to this limit, oxygen and nutrients may be sup- 
plied to the tumor ceils by diffusion. Every tumor, regardless of its origin and its cause, is 
thus dependent on angiogenesis for its growth after it has reached a certain size. 

Three principal mechanisms play an Important part in the activity of angiogenesis inhibitors 
against tumors: 1) Inhibition of the growth of vessels, especially capillaries, into avascular 
resting tumors, with the result that there is no net tumor growth owing to the balance that Is 
achieved between apoptosis and proliferation; 2) Prevention of the migration of tumor cells 
owing to the absence of blood flow to and from tumors; and 3) Inhibition of. endothelial cell 
proliferation, thus avoiding the paracrine growth-stimulating effect exerted on the surroun- 
ding tissue by the endothelial cells which normally line the vessels. 

Surprisingly, it has now been found that nicotinamide derivatives of fomiula 1, described be- 
low, are a new class of compounds that have advantageous pharmacological properties 
and inhibit, for example, the activity of the VEGF receptor tyrosine Idnase, the. growth of 
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tumors and VEGF-dependent cell proliferation, and the other diseases mentioned above 
and below. 

The compounds of formula I open up, for example, an unexpected new therapeutic ap- 
proach, especially for diseases in the treatment of which, and also for the prevention of 
which, an inhibition of angiogenesis and/or of the VEGF receptor tyrosine l<inase shows 
beneficial effects. 

The invention relates to the use of a compound of formula I, 



W 




(CRR)„-X 

wherein 

n is from 1 up to and including 6; 

W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower all<yl or lower acyl; 
R2 represents an cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from 
each other selected from the group consisting of oxygen and sulfur, which groups in each 
case are unsubstltuted or mono- or polysubstituted; 
R and R' are independently of each other hydrogen or lower alkyi; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected from 
the group consisting of oxygen and sulfur, which groups In each case are unsubstltuted or 
mono- or polysubstituted; 
and of a N-oxide or a possible tautomer thereof; 

or of a pharmaceutically acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for the treatment of a disease which responds to an Inhibition 
of the VEGF receptor tyrosine kinase activity. 
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The general terms used hereinbefore and hereinafter preferably have within the context of 
this disclosure the following meanings, unless otherwise indicated: 

The prefix "lower" denotes a radical having up to and including a maximum of 7» especially 
up to and including a maximum of 4 carbon atoms, the radicals in question being either 
linear or branched with single or multiple branching. 

Where the plural form is used for compounds, salts, and the like, this is taken to mean also 
a single compound, salt, or the like. 

Any asymmetric carbon atoms (for example in compounds of formula I, wherein R or R' is 
lower alkyi) may be present in the (R)-, (S)- or (R,S)-configuration, preferably in the (R)- or 
(S)-configuration. The compounds may thus be present as mixtures of isomers or as pure 
isomers, preferably as enantiomer-pure diastereomers. 

The invention relates also to possible tautomers of the compounds of formula I. 

X is preferably pyridyl or phenyl, most preferred it is 3- or 4-pyridyl. 

In a preferred embodiment of the invention X is substituted by lower alkoxy. 

In further a very preferred embodiment of the invention X has the substructure X' 




wherein Rx is hydrogen or lower alkyl. 

Rg is preferably phenyl which Is mono- or disubstituted by lower alkyI, lower alkynyl, 
halogen, preferably fluoro, and trifluoromethyl; or cycloaikyi, preferably cydohexyi 
substituted by lower alkyI, preferably ferf-butyl. 
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R3 is preferably hydrogen, 
W is preferably O. 

The integer n is preferabty 1 or 2, very preferably 1 . 

Lower alky! is preferably alkyi with from and inctuding 1 up to and including 7, preferably 
from and including 1 to and including 5, and is linear or branched; preferably, lower alkyI is 
pentyl. such as n-pentyl, butyl, such as n-butyl, sec-butyl, isobutyl, tert-butyl, propyl, such as 
n-propyl or isopropyl, ethyl or methyl. Preferably lower alkyI Is methyl, propyl or tert-butyl. 

Lower acyl is preferably formyl or acetyl. 

"Aryr Is an aromatic radical which is bound to the molecule via a bond located at an 
aromatic ring carbon atom of the radical. In a pref en-ed embodiment, aryl is an aromatic 
radical having 6 to 14 carbon atoms, especially phenyl, naphthyl, tetrahydronaphthyl, 
fluorenyl or phenanthrenyl, and Is unsubstituted or substituted by one or more, preferably 
up to three, especially one or two substituents, especially selected from amino, mono- or 
dlsubstltuted amino, halogen, lower alkyI, substituted alkyI, lower alkenyl, lower alkynyl, 
lower alkanoyl, hydroxy, etherif ied or esterif led hydroxy, nitro, cyano, carboxy, esterified 
carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyl, amidino, 
guanldino, ureldo, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, phenyl- 
lower alkylthio, alkylphenylthio, lower alkylsulfinyl, phenylsulflnirt, phenyl-lower alkylsulfinyl, 
alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyHower alkylsulfonyl, 
alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower alkylsulfonyl, such as 
espedally trifluoromethane sulfonyl, dihydroxybora (-B(OH)2), heterocyclyl, and lower 
alkylene dioxy bound at adjacent Oatoms of the ring, such as methylene dioxy. Aryl is more 
preferably phenyl or naphthyl, which in each case is either unsubstituted or independently 
substituted by one or two substituents selected from the group comprising halogen, 
especially fluorine, chlorine, or bromine; hydroxy; hydroxy, etherified by lower alkyI, e.g. 
methyl or by halogen-lower alkyI, e.g. trif luoromethyl; lower alkyI, e.g. methyl or propyl; 
lower alkynyl, such as 1-propynyl; esterified carboxy, especially lower alkoxy cariDonyl, e.g. 
methoxy carbonyl, n-propoxy carii^onyl or teo-propoxy cariDonyl; N-mono-substituted 



wo 01/55114 



PCT/EPOl/00835 



-6- 

carbamoyi, in particular carbamoyl monosubstituted by lower alkyi, e.g. methyl, n-propyl or 
feo-propyl; substituted alkyI, especially lower alkyI, e.g. methyl or ethyl, substituted by lower 
alkoxy carbonyl, e.g. methoxy carbonyl or ethoxy carbonyl; and halogen-lower alkyI, most 
preferably trifluoromethyl. 

Aryl in the form of phenyl which is substituted by lower alkylene dioxy bound to two adjacent 
C-atoms, such as methylenedioxy, is preferably 3,4-metiiylenedioxyphenyl. 

A cycloalkyi group is preferably cyclopentyl, cyclohexyl or cycloheptyl, and may be 
unsubstituted or substituted by one or more, especially one or two, substitutents selected 
from the group defined above as substitutents for aryl, most preferably by lower alkyI, such ^ 
as methyl, lower alkoxy, such as methoxy or ethoxy, or hydroxy. 

Substituted alkyI Is alkyi as last defined, especially lower alkyI, preferably methyl; where one 
or more, especially up to three, substituents may be present, primarily from the group selec- 
ted from halogen, especially fluorine, amino, N-lower alkylamino, N,N-di-lower alkylamino, 
N-lower alkanoylamino, hydroxy, cyano, carboxy, lower aikoxycarbonyl, and phenyl-lower 
alkoxycarbonyl. Trifluoromethyl is especially preferred. 

Mono- or disubstituted amino is especially amino substituted by one or two radicals selected 
independently of one another from lower alkyI, such as methyl; hydroxy-lower aikyi, such as 
2-hydroxyethyl; phenyl-lower alkyI; lower alkanoyi, such as acetyl; benzoyl; substituted ben- 
zoyl, wherein the phenyl radical is especially substituted by one or more, preferably one or 
two, substituents selected from nitro, amino, halogen, N-lower alkylamino, N,N-dl-lower al- 
kylamino, hydroxy, cyano, carboxy, lower aikoxycarbonyl, lower alkanoyi, and carbamoyl; 
and phenyl-lower aikoxycarbonyl, wherein the phenyl radical is unsubstituted or especially 
substituted by one or more, preferably one or two, substituents selected from nitro, amino, 
halogen, N-lower alkylamino, N,N-di-lower alkylamino, hydroxy, cyano, carboxy, lower alko- 
xycarbonyl, lower alkanoyi, and carbamoyl; and is preferably N-lower alkylamino, such as N- 
methylamino, hydroxy-lower alkylamino, such as 2-hydroxyethylamino, phenyl-lower alkyl- 
amino, such as benzylamino, N,N-dl-lower alkylamino, N-phenyl-lower alkyl-N-iower alkyla* 
mino, N,N-di-lower alkylphenylamino, lower alkanoylamino, sudi as acetyiamino, or a sub- 
stituent selected from the group comprising benzoylamino and phenyl-lower alkoxycarbonyl- 
amino, wherein the phenyl radical in each case is unsubstituted or especially substituted by 
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nitro or amino, or also by halogen, amino, N-lower alkylamino, N,N-dl-lower alkylamino, hy- 
droxy, cyano, carboxy, lower alkoxycarbonyl, lower alkanoyi, cart)amoyl or amlnocarbonyl- 
amino. 

Halogen is especially fluorine, chlorine, bromine, or iodine, especially fluorine, chlorine, or 
bromine. 

Etherified hydroxy is especially C8-C2oalkyloxy, such as n-decyloxy, lower alkoxy (preferred), 
such as methoxy, ethoxy, isopropyloxy, or n-pentyloxy, phenyl-lower alkoxy, such as ben- 
zyloxy, or also phenyloxy, or as an alternative or in addition to the previous group C8-C2oal- 
kyloxy, such as n-decyloxy, halogen-tower alkoxy, such as trifluoromethyloxy or 1,1,2,2-te- 
trafluoroethoxy. 

Esterifled hydroxy is especially lower alkanoyloxy, benzoyloxy, lower alkoxycarbonyloxy, 
such as tert-butoxycarbonyloxy, or phenyl-lower alkoxycarbonyloxy, such as benzyloxycar- 
bonyloxy- 

Esterified carboxy is especially lower alkoxycarbonyl, such as tert-butoxycarbonyl, Iso- 
propoxycarbonyl, methoxycarbonyi or ethoxycarbonyl, phenyHower alkoxycarbonyl, or 
phenyloxycarbonyl. 

Alkanoyi is primarily alkylcarbonyl, especially lower alkanoyi, e.g. acetyl. 

N-Mono- or N,N-disubstituted carbamoyl is especially substituted by one or two substituents 
independently selected from lower alkyi, phenyl-lower alkyi, and hydroxy-lower alkyi, at the 
terminal nitrogen atom. 

Alkylphenylthio is especially lower aikylphenylthio. 
Aikylphenylsulfonyl is especially lower alkylphenylsuKonyl. 



Alkyfphenylsulfinyl is especially lower alkylphenylsulf inyl. 
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A mono- or bicyclfc heteroatyl group comprising one or more ring nitrogen atoms and 0, 1 or 
2 heteroatoms independently from eacli other selected from the group consisting of oxygen 
and sulfur, which groups in each case are unsubstituted or mono- or polysubstituted refers 
to a heterocyclic moiety that is unsaturated in the ring binding the heteroaryl radical to the 
rest of the molecule in fomnula I and is preferably a ring, where at least in the binding ring, 
but optionally also in any annealed ring, one or more, preferably 1 to 4, most preferably 1 or 
2, cariDon atoms are replaced each by a heteroatom selected from the group consisting of 
nitrogen, oxygen and sulfur; where the binding ring preferably has 5 to 1 2, more preferably 
5 to 7 ring atoms; and may be unsubstituted or substituted by one or more, especially one 
or two, substitutents selected from the group defined above as substitutents for aryl, most 
preferably by lower alkyi, such as methyl, lower alkoxy, such as methoxy or ethoxy, or 
hydroxy; preferably the mono- or bicyclic heteroaryl group is selected from 2H-pyrrolyl, 
pyrrolyl, imidazolyl, benzimidazolyl, pyrazolyl, Indazolyl, purinyl, pyridyl, pyrazinyl, 
pyrlmldinyl, pyridazinyl, 4H-quinollzlnyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl,^ 
quinoxalyl, quinazollnyl, quinnollnyl, pteridinyl, indolizinyl, 3H-indolyl, indolyl, isoindolyl, • 
oxazoiyi, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, tetrazolyl, furazanyl and benzo[d]pyiBZoL 
More preferably the mono- or bicyclic heteroaryl group is selected from the group consisting 
of pyrrolyl, benzimidazolyl, such as 1 -benzimidazolyl, indazolyl, especially 5-indazolyl, 
pyridyl, especially 2-, 3- or 4-pyridyl, isoquinolinyl, especially 3-lsoqulnollnyl, quinollnyl, 
especially 4-quinoiinyl, indolyl, especially 3-indolyl, thiazolyl, or benzo[d]pyrazol. In one 
preferred embodiment of the invention the pyridyl radical is substituted by hydroxy in ortho 
position to the nitrogen atom and hence exists at least partially in the form of the 
corresponding tautomer which is pyrid!n-(1 H)2-one. 

HeterocyciyI is especially a five or sbc-membered heterocyclic system with 1 or 2 hetero- 
atoms selected from the group comprising nitrogen, oxygen, and sulfur, which may be un- 
saturated or wholly or partly saturated, and is unsubstituted or substituted especially by lo- 
wer alkyI, such as methyl; a radical selected from 2-methylpyrimidin-4-yl, o)^zol-5-yl, 2- 
methyl-1 ,3-d!oxolan-2-yl, 1 H-pyrazol-3-yl, and l-methyl-pyrazol-S-yl Is preferred. 

Salts are especially the pharmaceutically acceptable salts of compounds of formula I. 

Such salts are formed, for example, as acid addition salts, preferably v\4th organic or inor- 
ganic acids, from compounds of formula i with a basic nitrogen atom, espedaliy the phar- 



I 
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maceutically acceptable salts. Suitable Inorganic adds are, for example, halogen acids, 
such as hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic acids are, for 
example, carboxylic, phosphonic, sulfonic or sulfamic acids, for example acetic add, pro- 
pionic add, octanoic add, decanolc add, dodecanoic add, glycoHc add, lactic add, fumaric 
add, succinic acid, adipic add, pimellc add, suberic add, azelalc add, malic acid, tartaric 
add, citric add, amino adds, such as glutamic add or aspartic acid, maleic acid, hydroxy- 
maleic add, methylmalefc acid, cyclohexanecarboxylic acid, adamantanecartsoxyiic acid, 
benzoic add, salicylic add, 4-aminosaIlcylic add, phthalic add, phenylacetic acid, mandelic 
acid, dnnamic add, methane- or ethane-sulfonic add, 2-hydroxyethanesulfonic add, etha- 
ne-1 ,2-disulfonlc add, benzenesuifonic add, 2-naphthalenesulfonlc acid, 1 ,5-naphthalene- 
disulfonlc add, 2-, 3- or 4-methylbenzenesulfonlc add, methylsulfuric acid, ethylsulfuric 
add, dodecylsulfuric add, N-cydohexylsulfamIc acid, N-methyl-, N-ethyl- or N-propyl-sulfa- 
mic acid, or other organic protonic adds, such as ascorbic add. 

In the presence of negatively charged radicals, such as cartxjxy or sulfo, salts may also be 
fomied with bases, e.g. metal or ammonium salts, such as alkali metal or alkaline earth me- 
tal salts, for example sodium, potassium, magnesium or calcium salts, or ammonium salts 
vnth ammonia or suitable organic amines, such as tertiary monoamines, for example triethyl- 
amine or tri(2-hydroxyethyl)amlne, or heterocydic bases, for example N-ethyl-piperidine or 
N.N'-dimethylpiperazlne. 

When a basic group and an acid group are present In the same molecule, a compound of 
formula 1 may also form internal salts. 

For isolation or purification purposes It is also possible to use phannaceutically unaccept- 
able sails, for example picrates or perchlorates. For tiierapeutic use, only pharmaceutlcally 
acceptable salte or free compounds are employed (where applicable in tiie form of pharnia- 
ceutical preparatfons), and these are tiierefore preferred. 

In view of the dose relationship between the novel compounds In free fomfi and those in the 
form of ttieir salts, induding ttiose salts tiiat can be used as intenmediates, for example In 
ttie purification or identification of tiie novel compounds, any reference to tiie free com- 
pounds hereinbefore and hereinafter is to be understood as ref ening also to ttie correspon- 
ding salts, as appropriate and expedient 
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The compounds of f ormuia I and N-oxides thereof have valuable pharmacological 
properties, as described hereinbefore and hereinafter. 

The efficacy of the compounds of the invention as inhibitors of VEGF-receptor tyrosine 
l^lnase activity can be demonstrated as follows: 

Test for activity against VEGF-receptor tyrosine kinase. The test is conducted using Flt-1 
VEGF-receptor tyrosine kinase. The detailed procedure is as follows: 30 ^1 kinase solution 
(10 ng of the kinase domain of Flt-1 , Shibuya et ah. Oncogene 5, 519-24 [1990]) in 20 mM 
Tris*HCI pH 7.5, 3 mM manganese dichloride (MnCb), 3 mM magnesium chloride (MgCb), 
10 jiM sodium vanadate, 0.25 mg/ml polyethylenglycol (PEG) 20000, ImM dithiothreitol iand 
3 jig/^I poly(Glu,Tyr) 4:1 (Sigma, Buchs, Switzerland), 8 jiM [^P]-ATP (0.2 \iC\) , 1% 
dimethyl sulfoxide, and 0 to 100 |iiM of the compound to be tested are incubated together 
for 10 minutes at room temperature. The reaction is then terminated by the addition of 10 ^1 
0.25 M ethylenediaminetetraacetate (EDTA) pH 7. Using a multichannel dispenser (LAB 
SYSTEMS, USA), an aliquot of 20 |liI is applied to a PVDF (= polyvinyl difluoride) Immobllon 
P membrane (Millipore, USA), through a Gibco-BRL microtlter filter manifold and connected 
to a vacuum. Following complete elimination of the liquid, the membrane is washed 4 times 
successively in a bath containing 0.5% phosphoric acid (H3PO4) and once with ethanol, 
Incubated for 10 minutes each time while shaking, then mounted in a Hewlett Packard 
TopCount Manifold and the radioactivity measured after the addition of 10 pi Microscint® (B- 
scinttllatfon counter liquid). ICso-vaiues are determined by linear regression analysis of the 
percentages for the inhibition of each compound in three concentrations (as a rule 0.01 , 
0,1, and 1 (imol). The ICso-values that can be found with compounds of formula I are in the 
range of 1 to 1000 nM, preferably in the range of 1 to 100 nM. 

The antitumor efficacy of the compounds of the invention can be demonstrated in vivo as 
follows: 

In vivo activity in the nude mouse xenotransplant model: female BALB/c nude mice (8-12 
weeks old), Novartis Animal Fanm, Sissein, Switzerland) are kept under sterile conditions 
with water and feed ad libitum. Tumors are induced either by subcutaneous injection of 
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tumor cells into mice (for example, Du 145 prostate carcinoma cell line (ATCC No. HTB 81; 
see Cancer Research 37, 4049-58 (1 978)) or by implanting tumor fragments (about 25 mg) 
subcutaneousiy Into the left flank of mice using a 13-gauge trocar needle under Forene* 
anaesthesia (Abbott. Switzerland). Treatment with the test compound is started as soon as 
the tumor has reached a mean volume of 100 mm'. Tumor growth is measured two to three 
times a week and 24 hours after the last treatment by detemiining the length of two perpen- 
dicular axes. The tumor volumes are calculated In accordance with published methods (see 
Evans et al.. Brit. J. Cancer 45. 466-8 [1982]). The antitumor efficacy is determined as the 
mean increase in tumor volume of the treated animals divided by the mean Increase In tu- 
mor volume of the untreated animals (controls) and. after multiplicatfon by 100. Is expressed 
as T/C%. Tumor regression (given in %) is reported as the smallest mean tumor volume in 
relation to the mean tumor volume at the start of treatment. The test compound Is admini- 
stered daily by gavage. 

As an alternative other cell lines may also be used in the same manner, for example: 

- the MCF-7 breast adenocarcinoma cell line (ATCC No. HTB 22; see also J. Natl. Cancer 
Inst. (Bethesda) 51, 1409-16 [1973]); 

- the MDA-MB 468 breast adenocarcinoma cell line (ATCC No. HTB 132; see also In Vitro 
14. 911-15 [1978]); 

- the MDA-MB 231 breast adenocarcinoma cell line (ATCC No. HTB 26; see also J. Natl. 
Cancer Inst. (Bethesda) 53. 661-74 [1974]); 

- the Colo 205 colon carcinoma cell line (ATCC No. CCL 222; see also Cancer Res. 38, 
1345-55 [1978]); 

- the HCT 1 16 colon carcinoma cell line (ATCC No. CCL 247; see also Cancer Res. 41. 
1751-6 [1981]); 

- the DU145 prostate carcinoma cell line DU 145 (ATCC No. HTB 81; see also Cancer Res. 
3L 4049-58 [1 978]); and 

- the PC-3 prostate carcinoma cell line PC-3 (ATCC No. CRL 1435; see also Cancer Res. 
40. 524-34 [1980]). 

The Inhibition of VEGF-induced KDR-receptor autophosphorylation can be conflmied with a 
further in vitro experiment In cells: transf ected CHO cells, which pem^anently express human 
VEGF receptor (KDR), are seeded in complete culture medium (with 10% fetal calf serum = 
FCS) in 6-well cell-culture plates and Incubated at 37»C under 5% CO2 until they show about 
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80% confluency. The compounds to be tested are then diluted in culture medium (without FCS, 
with 0.1% bovine serum albumin) and added to the cells. (Controls comprise medium without 
test compounds). After two hours of incubation at 37°C, recombinant VEGF is added; tiie final 
VEGF concentration is 20 ng/ml). After a further five minute incubation at 37*'C, the cells are 
washed twice with ice-cold PBS (phosphate-buffered saline) and immediately lysed in 100 pi 
lysis buffer per well. The lysates are then centrifuged to remove the cell nuclei, and the protein 
concentrations of the supematants are detemnined using a commercial protein assay (BIORAD). 
The lysates can ttien either be immediately used or, if necessary, stored at— 20''C. 

A sandwich ELISA Is earned out to measure the KDR-receptor phosphorylation: a monoclonal 
antibody to KDR (for example Mab 1495.12.14; prepared by H. Tov*in) is immobilized on black 
ELISA plates (OptiPlate™ HTRF-96 from Packard). The plates are then washed and the 
remaining free protein-binding sites are saturated with 1% BSA in PBS. The cell lysates (20 pg 
protein per well) are then incubated in these plates overnight at 4''C together with an anti- 
phosphotyrosine antibody coupled with alkaline phosphatase (PY20:AP from Transduction 
Laboratories). The (plates are washed again and the) binding of the antiphosphotyrosine 
antibody to the captured phosphorylated receptor is then demonstrated using a luminescent AP 
substrate (CDP-Star, ready to use, with Emerald II; TROPIX). The luminescence is measured In 
a Packard Top Count Microplate Sdntillation Counter (Top Count). The difference between the 
signal of the positive control (stimulated witii VEGF) and that of tiie negative control (not 
stimulated with VEGF) conresponds to VEGF-induced KDR-receptor phosphorylation (=100 %). 
The activity of tiie tested substances is calculated as % Inhibition of VEGF-induced KDR- 
receptor phosphorylation, wherein tiie concentration of substance that induces half the 
maximum inhibition is defined as the ED50 (effective dose for 50% inhibition). Compounds of 
formula I here preferably show ED50 values in the range of 0.25 nM to 1000 nM, preferably 0.25 
to250nM. 

A compound of formula I or a N-oxide thereof Inhibits to varying degrees also other tyrosine 
kinases involved in signal transduction which are mediated by trophic factors, for exarriple 
Abl kinase, kinases from the Src family, especially c-Src kinase, Lck, and Fyn; also kinases 
of the EGF family, for example, c-erbB2 kinase (HER-2), c-erbB3 kinase^ c-eri3B4 kinase; 
insulin-like growth factor receptor kinase (IGF-1 kinase), especially members of the PDGF- 
receptor tyrosine kinase family, such as PDGF-receptor kinase, CSF-1 -receptor Idnase, Kit- 
receptor kinase and VEGF-receptor kinase; and also serine/tiireonine kinases, all of which 
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play a role in growth regulation and transformation In mammalian cells, Including human 
cells. 

The inhibition of c-erbB2 tyrosine kinase (HER-2) can be measured, for example, In the 
same way as the inhibition of EGF-R protein kinase (see House et al., Europ. J. Biochem. 
140 , 363-7 [1984]). The erbB2 kinase can be isolated, and Its activity determined, using 
methods known perse (see T. Akiyama et al., Science 232, 1644 [1986]). 

On the basis of these studies, a compound of formula I according to the invention shows 
therapeutic efficacy especially against disorders dependent on protein kinase, especially 
proliferative diseases. 

The activity of compounds of the fomnula I against pain can be shown In the following model 
of nociception (pain). In this model, the hyperalgesia caused by an Intra-planar yeast Injec- 
tion is measured by applying increased pressure to the foot until the animal vocalizes or 
withdraws its foot from the applied pressure pad. The model is sensitive to COX inhibitors, 
and diclofenac at 3 mg/kg is used as a positive control. 

Method: The baseline pressure required to induce vocalization or withdrawal of the paw of 
male Sprague Dawley rats (weighing approximately 180 g, supplied by Iffa Credo, France) 
is measured (2 hours before treatment), followed by an Intra-planar Injection of 100 |il of a 
20 % yeast suspension in water in the hind paw. The rats are treated orally with the test 
compound (3, 10 or 30 mg/kg), diclofenac (3 mg/kg) or vehicle (saline) p.o. 2 hours later 
(time point 0 hours), and the pressure test Is repeated 1 and 2 hours after dosing. Using the 
standard apparatus supplied by Ugo Basile, Italy, the pressure required to Induce vocalisa- 
tion or paw withdrawal of the compound-treated rats at these time points is compared to 
that of vehicle-treated animals. 

On the basis of these studies, a compound of fomnula I surprisingly Is appropriate for the 
treatment of pain. The compounds of the fomnula I or an N-oxIde thereof according to the 
invention also show therapeutic efficacy especially against other disorders dependent on 
protein kinase, especially proliferative diseases. 
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On the basis of their efficacy as inhibitors of VEGF-receptor tyrosine kinase activity, the 
compounds of the formula I primarily inhibit the growth of blood vessels and are thus, for 
example, effective against a number of diseases associated with deregulated angiogenesis, 
especially diseases caused by ocular neovascularisation, especially retinopathies, such as 
diabetic retinopathy or age-related macula degeneration, psoriasis, haemangioblastoma, 
such as haemangioma, mesangiai cell proliferative disorders, such as chronic or acute renal 
diseases, e.g. diabetic nephropathy, malignant nephrosclerosis, thrombotic microangio* 
pathy syndromes or transplant rejection, or especially inflammatory renal disease, such as 
glomerulonephritis, especially mesangioproliferattve glomerulonephritis, haemolytic-uraemic 
syndrome, diabetic nephropathy, hypertensive nephrosclerosis, atheroma, arterial 
restenosis, autoimmune diseases, diabetes, endometriosis, chronic asthma, and especially 
neoplastic diseases (solid tumors, but also leukemias and other 'liquid tumors", especially 
those expressing c-kit, KDR, flt-1 or Flt-3), such as especially breast cancer, cancer of the 
colon, lung cancer (especially small-<;ell lung cancer), cancer of the prostate or Kaposi's 
sarcoma. A compound of formula I (or an N-oxide thereof) inhibits the growth of tumours 
and is especially suited to preventing the metastatic spread of tumors and the growth of 
micrometastases. 

A compound of formula I can be administered alone or in combination with one or more 
other therapeutic agents, possible combination therapy taking the form of fixed combinati- 
ons or the administration of a compound of the invention and one or more other therapeutic 
agents being staggered or given independently of one another, or the combined admini- 
stration of fixed combinations and one or more other therapeutic agents. A compound of 
f omnula I can besides or in addition be administered especially for tumor therapy in com- 
bination )Mth chemotherapy, radiotherapy, immunotherapy, surgical fntervention, or a com- 
bination of these. Long-term therapy is equally possible as is adjuvant therapy in the con- 
text of other treatment strategies, as described above. Other possible treatments are thera- 
py to maintain the patients status after tumor regression, or even chemopreventive therapy, 
for example in patients at risk. 

Therapeutic agents for possible combination are especially one or more cytostatic or cyto- 
toxic compounds, for example a chemotherapeutic agent or several selected from the group 
comprising an inhibitor of polyamine biosynthesis, an inhibitor of protein kinase, espedally 
of serineAhreonine protein kinase, such as protein Mnase C, or of tyrosine protein kinase, 
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such as epidermal growth factor receptor tyrosine Itinase, a cytolcine, a negative growth re- 
gulator, such as TGF-(3 or lFN-8, an aromatese inhibitor, a classical cytostatic, and an inhi- 
bitor of the interaction of an SH2 domain with a phosphorylated protein. 

A compound accorcling to the Invention is not only for the (prophylactic and preferably the- 
rapeutic) management of humans, but also for the treatment of other wamn-blooded ani- 
mals, for example of commercially useful animals, for example rodents, such as mice, rab- 
bits or rats, or guinea-pigs. Such a compound may also be used as a reference standard in 
the test systems described above to permit a comparison virith other compounds. 

In general, the invention relates also to the use of a compound of fomnula I or a N-oxide 
thereof for the inhibition of VEQF-receptor tyrosine activity, either in vitro or In vivo. 

A compound of formula I or a N-oxIde thereof may also be used for diagnostic purposes, for 
example with tumors that have been obtained from wanm-blooded animal "hosts", especially 
humans, and implanted into mice to test them for decreases in growth after treatment witii 
such a compound. In order to Investigate ttieir sensitivity to the said compound and thus to 
improve the detection and detemnlnation of possible therapeutic metiiods for neoplastic 
diseases In tine original host. 

Witt! flie groups of preferred compounds of formula I and N-oxIdes thereof mentioned 
hereinafter, definitions of substituents from ttie general definitions mentioned hereinbefore 
may reasonably be used, for example, to replace more general definitions witii more 
specific definitions or especially with definitions characterized as being prefenred. 

In particular, the invention relates to Vne use of a compound of fomnula I, wherein 
n Is from 1 up to and including 6; 
W is O or S; 

Ri and Ra represent independently of each oUier hydrogen, lower a\k^ or lower acyl; 
R2 represents a cydoalkyl group, an aryl group, or a mono- or bicyclic heteroar^ group 
comprising one or more ring nttrogen atoms and 0, 1 or 2 heteroatonns Independently from 
each otiier selected from the group consisting of oxygen and sulfur, which groups In each 
case are unsubstituted or substituted by up to tiiree substituents, selected from amino, 
mono- or disubstituted amino, halogen, lower alkyi, substituted alkyl. lower alkenyl, lower 
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alkynyl, lower alkanoyi, hydroxy, etherif led or esterified hydroxy, nitro, cyano, carboxy, 
esterified carboxy, alkanoyi, benzoyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyl, 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, 
phenyMower alkylthio, alkylphenylthio, lower alkylsulfinyl, phenylsulfinyl, phenyl-lower 
alkylsulfinyl, alkylphenylsulf inyl, lower alkanesulfonyl, phenylsulfonyl, phenyl-lower 
alkylsulf onyl, alkylphenylsuifonyl, halogen-lower alkylmercapto, halogen-lower alkylsulfonyl, 
dihydroxybora (-B(OH)2), heterocyclyl, and lower alkylene dioxy bound at adjacent C-atoms 
of the ring; 

R and R' are independently of each other hydrogen or lower alkyi; 

X represents an aryl group, or a mono- or bicycllc heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected from 
the group consisting of oxygen and sulfur, which groups in each case are unsubstituted or 
substituted by up to three substituents, selected from amino, mono- or disubstituted amino, 
halogen, lower alkyI, substituted alkyI, lower aikenyl, lower alkynyl, lower alkanoyi, hydroxy, 
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified cartDoxy, alkanoyi, benzoyl, 
cartDamoyI, N-mono- or N,N-disubstituted cariDamoyl, amidino, guanidino, ureido, mercapto, 
sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, alkylphenylthio, 
lower alkylsulfinyl, phenylsulfinyl, phenyl-lower alkylsulfinyl, alkylphenylsulfinyl, lower 
alkanesulfonyl, phenylsulfonyl, phenyl-lower alkylsulfonyl, alkylphenylsuifonyl, halogen- 
lower alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora {-B(OH)2), heterocyclyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 
or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutically acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for the treatment of a disease which responds to an Inhibition 
of the VEGF receptor tyrosine kinase activity. 

More preferably, the invention relates to the use of a compound of fomnula I, wherein 
wherein 

n is from 1 up to and including 3; 
W is O or S; 

Ri and Ra represent independently of each ottier hydrogen, lower alkyI or lower acyl; 

R2 represents cydohexyl, phenyl, indazolyl, thiazolyl, benzo[d]thiazolyl, benzo[d]pyrazolyl or 

isoquinolinyl, which in each case is unsubstituted or mono- or disubstituted by lower alkyI, 
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lower alkenyl or lower alkynyl; and 

wherein each radical Ra can be unsubstituted or mono- or polysubstltuted with halogen; 

R and R' are Independently from each other hydrogen or lower alkyi; 

X represents phenyl, pyridyl, pyrlmldyl or qulnolyl, which in each case Is unsubstituted or 

mono- or polysubstituted by oxo, hydroxy, lower alkyI or lower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutically acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for the treatment of a disease which responds to an inhibition 
of the VEGF receptor tyrosine kinase activity. 

One pref en-ed embodiment of the invention relates to a compound of the formula I, wherein 
n Is 1 or 2; 
W is O; 

Ri and Ra represent hydrogen; 

Ra represents cyclohexyl. phenyl. Indazolyl, thiazolyl or isoqulnolinyl, which in each case Is 

unsubstituted or mono- or disubstltuted by lower alkyI or lower alkynyl; and 

wherein each radical Rz can be unsubstituted or mono- or polysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyI; 

X represents phenyl, pyridyl, pyrimWyl or qulnolyl, which In each case is unsubstituted or 

mono- or polysubstituted by oxo, hydroxy, lower alkyI or lower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutically acceptable salt of such a compound is used for the preparation of 
a pharmaceutical composition for the treatment of a disease whteh responds to an Inhibition 
of the VEGF receptor tyrosine kinase activity. 

Especially, the invention relates to the use of a compound of f onmula I or of a N-oxWe or a 
possible tautomer thereof or of a phannaceutically acceptable salt of such a compound for 
the preparation of a phamiaceutlcal composition for the treatment of a disease which 
responds to an Inhibition of the VEGF-receptor tyrosine kinase activity, wherein the disease 
is a neoplastic disease. 

In another prefen-ed embodiment of the invention , the Invention relates to the use of a 
compound of the fomnula I or of a N-oxide or a possible tautomer thereof; or of a 
pharmaceutically acceptable salt of such a compound for the preparation of a 
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pharmaceutical composition for the treatment of a disease which responds to an inhibition 
of the VEGF-receptor tyrosine kinase activity, wherein the disease is retinopathy or age- 
related macular degeneration. 

Furthermore, the invention provides a method for the treatment of a disease which 
responds to an inhibition of the VEGF-receptor tyrosine kinase activity, which comprises 
administering a compound of formula I or a N^oxide or a pharmaceutically acceptable salt 
thereof, wherein the radicals and symbols have the meanirigs as defined above, in a 
quantity effective against said disease, to a warm-blooded animal requiring such treatment. 

Moreover, the invention relates to compounds of the fonmuia I, wherein 

n is from 1 up to and including 6; 

WisOorS; 

Ri and R3 represent independently of each other hydrogen, lower alky! or lower acyl; 
R2 represents an cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from 
each other selected from the group consisting of oxygen and sulfur, which groups in each 
case are unsubstituted or mono- or polysubstituted; 
R and R' are independently of each other hydrogen or lower alkyi; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 

ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected from 

the group consisting of oxygen and sulfur, which groups in each case are unsubstituted or 

mono- or polysubstituted; 

and N-oxIdes and possible tautomers thereof; 

and to pharmaceutically acceptable salts of such compounds, 

with the exception of the compounds of formula I wherein n is 1, W is O, Ri, R3, R, R' are 
hydrogen, X is phenyl and R2 is 3-trifluoromethylphenyl or 2-methoxyphenyl. 

More preferably, the invention relates to compounds of the formula I, wherein 

n is from 1 up to and including 6; 

WisOorS; 

Ri and R3 represent independently of each other hydrogen, lower alkyI or lower acyl; 
R2 represents a cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from 
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each other selected from the group consisting of oxygen and sulfur, which groups in each 
case are unsubstituted or substituted by up to three substltuents, selected from amino, 
mono- or disubstituted amino, halogen, lower alkyi, substituted alkyi, lower alkenyl, lower 
alkynyl, lower alkanoyl, hydroxy, etherified or esterlfled hydroxy, nitro, cyano, caiboxy, 
esterified carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or N.N-dlsubstltuted carbamoyl, 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, 
phenyl-lower alkylthio, alkylphenylthfo, lower alkylsulfinyl, phenylsulfinyl, phenyHower 
alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsuKonyl, phenyl-lower 
alkylsulfonyl, alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower alkylsulfonyl, 
dihydroxybora (-B(OH)2), heterocyclyl, and lower alkylene dioxy bound at adjacent C-atoms 
of the ring; 

R and R' are independently of each other hydrogen or lower alkyi; 

X represents an aryl group, or a mono- or bicycllc heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected from 
the group consisting of oxygen and sulfur, which groups in each case are unsubstituted or 
substituted by up to three substltuents, selected from amino, mono- or disubstituted amino, 
halogen, lower alkyi. substituted alkyi, lower alkenyl, lower alkynyl, lower alkanoyl, hydroxy, 
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl, benzoyl, 
carbamoyl. N-mono- or N,N-disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, 
sulfo. lower alkylthio, phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, aikylphenylthio, 
tower alkylsulfinyl, phenylsulfinyl, phenyl-lower alkylsulfinyl, alkylphenylsulfinyl, lower 
alkanesulfonyl, phenylsulfonyl, phenyHower alkylsulfonyl, alkylphenylsulfonyl, halogen- 
tower alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora (-B(OH)2), heterocyclyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 
or N-oxIdes or possible tautomers thereof; 
or pharmaceutlcally acceptable salts of such compounds; 

with the exception of the compounds of fomiula I wherein n Is 1, W Is O, Ri, R3, R. R' are 
hydrogen, X Is phenyl and R2 is 3-lrif luorometiiylphenyl or 2-mettioxyphenyl. 

Prefen-ed are compounds of the fwmula I, wherein 

n is from 1 up to and Including 3; 

WIsOorS; 

Ri and R3 represent Independently of each other hydrogen, lower alkyI or lower acyl; 



wo 01/55114 PCT/EPOl/00835 

-20- 

R2 represents cyclohexyl, phenyl, indazolyl, thiazolyl, benzo[d]thiazolyl, benzo[dlpyrazolyl or 
isoquinolinyl, which in each case is unsubstituted or mono- or disubstituted by lower alkyi, 
lower alkenyl or lower alkynyl; and 

wherein each radical R2 can be unsubstituted or mono- or polysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyi; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by 0x0, hydroxy, lower alkyI or lower alkoxy; 

or N-oxides or possible tautomers thereof; 

or pharmaceutically acceptable salts of such compounds; 

with the exception of the compounds of fonnula I wherein n is 1, W is O, Ri, R3, R, R' are 
hydrogen, X Is phenyl and R2 is 3-trifluoromethylphenyl or 2-methoxyphenyl. 

Especially preferred is a compound of formula I, wherein 

n is 1 or 2; 

WIsO; 

Ri and R3 represent hydrogen; 

R2 represents cyclohexyl, phenyl, indazolyl, thiazolyl or isoquinolinyl, which in each case is 

unsubstituted or mono- or disubstituted by lower alkyI or lower alkynyl; and 

wherein each radical Ra can be unsubstituted or mono- or polysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyI; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by 0x0, hydroxy, lower alkyI or lower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or a pharmaceutically acceptable salt of such a compound; 

with the exception of the compounds of f onmula I wherein n is 1 , R, R' are hydrogen, X is 
phenyl and R2 Is 3-trifluoromethyiphenyl or 2-methoxyphenyl. 

In the definition of R2 above the wording "wherein each radical R2 can be unsubstituted or 
mono- or polysubstituted with halogen" denotes a radical R2 wherein also the substituents 
lower alkyI, lower alkenyl or lower alkynyl on the groups mentioned (cyclohexyl, phenyl, 
indazolyl, etc) are themselves optionally substituted by halogen. Therefore, the definition 
comprises Inter alia radicals R2 like trifiuoromethylphenyl or bis(trifluoromethyl)-phenyl. 
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High preference is given to a compound selected from tine group of compounds consisting 
of 

2H2-(4-Pyridyl)etliyilamino-/N/^[3Ktrifluoromethyl)plienyl]-3i3yridinecarbo 

2-[(4-Pyridyl)metiiyIlamino-yV-[3-(trifiuoromethyl)phenyl]-3-pyridinecarboxamide. 

2-[(2-«ytethyl-4-pyriclyl)melliyi]amino-A^[3-(trifluoromethyl)plienyQ^ 

2-[(6>IVIethoxy-3-pyridyl)methyl]amino-W-[3-(trifluoromethyOphenyl]-3i3yridinec^^ 

2-[(4-Pyridyl)methyllamino-A^[3,4-bis(trifluoromethyl)-phenyll-3-pyridinecarboxamide, 

2-{(4-Pyridyl)methyllamino-A^[5-fluoro-3-trifluoromethyl-plienyl]-3-pyridinecart)oxamlde, 

2-[(4-Pyrldyl)met^lyI]amino-A^{f/a^ff-4-teA^butyl-cyclohexane)-3-pyridlnecarboxamlde, 

2-[(4-Pyridyl)metliyllamlno-N-(4-n-propyl-phenyl)-3-pyridinecarboxamide, 

2-I(4-Pyrldyl)methyllamino-A^(4-n-butyi-plienyl)-3-pyridinecarboxamide, 

2-[(4-Pyridyl)methy)lamino-W-(4-A>-pentyl-plienyl)-3-pyrldinecarboxamide, 

2.[{4-Pyridyl)methyl]amlno-/V-I4-(1-propynyI)-phenyll-3-pyridinecarboxamide, 

2.[(4-Pyridyl)metlnyilamino-/S^-(5-indazolyl)-3-pyridinecarboxamide, 

2-[(4-Pyridyl)metliyi]amino-A^-(3-lsoquinolinyl)-3-pyridinecarboxamide, 

2-[(Pyridin-6(1H)K)n-3-yl)methyaamino-AA[3Ktiifluoromethyl)plienyl]-3i3yikllnecarboxa^ 

the pharmaceutlcally acceptable salt thereof. 

Furthermore, high preference is given to a compound selected from the group of 
compounds consisting of 

2-(Phenylmethylamino)-/V-[3-(trifluoromethyl)phenyQ-3i)yrkfine-carboxan™* 

2-[(4-Pyridyl)methylamino]-A/-[2-fluoro-3-(trifluoromethyl)phenyl]-3-pyridlnecarboxamlde. 

2-[(4-Pyrldyl)methylamino]-M[4-bromo-3-(trifluoromethyl)phenylJ-3-pyridiriecarboxamlde, 

2-[(4-Pyridyl)methylaminol-/V-[2-methyl-3-(trifiuoromethyl)phenyll-3-pyridinecartjoxamlde, 

2-[(4-Pyridyl)methylamlno]-A/-I2-methyl-5-(trlfluoromethyl)phenyl]-3-pyridinecarboxamkle, 

2-[(4-Pyridyl)methylamino]-A^(trfs-4-fert-butyl-cyclohexyl)-3-pyridlnecarboxamide, 

2-[(6-Methoxypyrid-3-yl)me%lamino]-/S^l4^3rorno-3-(trifluoromethyl)phenyl^ 

pyridinecarboxamide, 

2-[(6-Methoxypyrid-3-yl)me%laminol-/VH2-fluoix>e<trifluorc)methyl)ph 
pyridinecaiboxamide, 

2H(6-Methoxypyrid-3-yOmethylamino>AK2HTiethyl-3-(trifluoiomethyl)phenyIl^ 
pyridinecaiboxamide, 

2-t(1-Oxido-4-pyridyl)methylamlno]-A/-(3-(trifluoromethyl)phenyl]-3-pyrldlnecarboxamide, 
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2-[3-(A^methyl<tarboxamido)phenyl]methylamino]-Af-[3-(trtfiuor^ 
pyridinecarboxamide, 

2-[(1 -Methyli3yridin-2(1 /^n-5-yl)methylamino]-M[3*(tri^^ 
carboxamide, 

2-[(6-Methoxypyrid-s3-yl)methylamino]-A/{4iDiX)pynyl-3-^ 
pyridinecaitoxamide, 

2H;(4"Pyridyl)methylamino]-A/-[4-propynyl-3-(trifluoromethy^ 

2-[(Pyridin-2(1H)K)n-5-yl)methyl]amino-AH4iDropynyl-3-(t^ 

pyridinecarboxamide, 

2-[(Pyrfdin-2(1W)-on-5-yl)methyOamlrio-M[3-(tr^^^ 
2^(3-Hydroxyphenyl)methyllamlno-A^l3-(trifluorometh^^ 
2-[(Pyridin-2(1/i0-O'^^5-yl)methyl]amlno-A/-[4-bromo-3-(W^ 
pyridinecarboxamide, 

2-[(Pyridin-2(1 /^H3n-5-yl)methyl]amino-AH2-fluoro-3-(trifluoromethyOpheny^ 
pyridinecarboxamide, 

2-{(Pyiidln-2(1 H)K>n-5-yl)methyl]amin(>AH2HTiethyI-3-(trifluorom 
pyridinecarboxamide, 

2-[(Pyiidin-2(1 fO-on-5-yl)methyl]amino-A/-[4-propyl-3-(trifluoromethyl)phenyn^ 
pyridinecarboxamide, 

2^(6-Methoxypyrid-3-yl)methyl£mr)ino]-A/{4-propyl-3-{trifIuoro 
pyridinecarboxamide, 

2-I(4-Pyrldyl)methyl]amlno-AA-[4-(n-propyl)-3-(trrfluoromethyl)phen^ 

2-l(4"Pyridyl)methyl]amino-A^-(5-thfazoIyl)-3i)yridmecarboxam 

24(4-Hydroxyphenyl)mettiyI]amino-/\^[3-(trifluoromethyl)phen 

2-[(4-Pyridyl)methyl]amino-A/<benzo[d]pyrazol-5-yl)-3i5yridinecar^^ 

2-[(6-Methoxy-3iDyridyl)methyl]amino-AH3-isoquinolinyl)-3-pyridi 

2^(6-Methoxy-^i)yridyl)methyllamino-AA-(benzo[d]pyi^ol-^ 

2-[(Pyridin-2(1 fy)<»n-5-yl)methyOamino-AK3HSoquinoIinyl)-3-pyridineca* 

2H(Pyridin-2(1 H)H3n-5-yl)methyQamino-A/^enzo[d]pyrazol-5-yl)-3i>yri 

2-{{Pyridin-2(1 H)K)n-5-yOmethyOamino-/SA-(c/s-4-ferf4)utyl-<)yd 

2^(Pyridin-2(1H)K)n-5-yl)methyOamino-AKfran 

carboxamide. 



J 
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2-[(1-Oxldo-4-pyridyl)methylamino]-AK4i>rc)pyl-3-(trmuoromethyl)pheny^ 
pyridinecaitooxamide, 

2-[(Pyridin-2(1W)-on-5-yl)methyOamino-AH4-ethyl-3-(tiifluoro^ 
pyridinecarboxamkie, 

2-[(Pyridin-2(1^0-on-5-yl)methyl]amino-/V^3Abis(trifluoiomethyl)pheny^ 
2-[(1-Methyl-pyridin-2(1A^)-on-5-yl)me%laminohA^[3,4-bis(trTfluoro^ 

pyridinecarboxamide, and 

the pharmaceutically acceptable salts thereof. 

A compound of the invention may be prepared by processes that, though not applied 
hitherto for the new compounds of the present invention, are known perse, especially a 
process characterized in that for the synthesis of a compound of the fonnuia I wherein the 
symbols Ri. Rz. R3, R, R', X. W and n are as defined for a compound of the fomiula I, an 
pyridine derivative of the formula II 



(II) 




wherein W, Ri and R2 are as defined for a compound of the fonfnula I and Y is a leaving 
group, such as a halogen, preferably chloro, is reacted with an amine of the formula Hi 

R3-NH-(CRR')n-X (III) 

wherein n, R, R', R3 and X are as defined for a compound of the fonmula I, optionally in the 
presence of a base and a suitable catalyst, such as a copper(l) compound optionally In the 
presence of an inert solvent; 

where the above starting compounds II and III may also be present with functional groups in 
protected fomi if necessary and/or In the fomi of salts, provided a salt^onnlng group Is 
present and the reaction in salt forni is possible; 
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any protecting groups in a protected derivative of a compound of the formula I are removed; 



and» if so desired, an obtainable compound of formula I is converted into another compound 
of formula I or a N-oxide thereof, a free compound of formula I is converted into a salt, an 
obtainable salt of a compound of formula I is converted into the free compound or another 
salt, and/or a mixture of isomeric compounds of formula I is separated into the individual 
isomers. 

Alternatively, a compound of the invention wherein R' attached to the carbon atom bound to 
the nitrogen atom in the bridging group is hydrogen may be prepared by a process in which 
an aminopyridine of formula IV 



w 




wherein Ri and R2 are as defined for a compound of the fomiula I Is reacted with a carbonyl 
compound of the formula V 

X-C(RR'),i.i-CR=0 (V) 



wherein X, n, R and R' are as defined for a compound of the fonnula I in the presence of a 
reducing agent. The carbonyl compound of the formula V may also be present in the fomi 
of reactive derivative; however, the free aldehyde or ketone is preferred. Reactive 
derivatives of the compounds of fonmula V are, for example, corresponding bisulfite adducts 
or espedally semiacetafs, acetafs, semiketals or ketafs of compounds of fonnula V with 
alcohols, for example lower alkanols; or thioacetals or thioketals of compounds of formula V 
with mercaptans, for example lower alkanesuifldes. 



The reductive alkylation is preferably cam'ed out with hydrogenation in the presence of a 
catalyst, especially a noble metal catalyst, such as platinum or especially palladium, which 
is preferably bonded to a carrier material, such as carbon, or a heavy metal catalyst, such 
as Raney nidcel, at nonnal pressure or at pressures of from 0.1 to 10 MegaPascal (MPa), or 



wo 01/55114 



PCT/EPOl/00835 



-25- 

with reduction by means of complex hydrides, sucli as borohydrides, especiaily allcall metal 
cyanoborohydrides, for example sodium cyanoborohydride, in the presence of a suitable 
acid, preferably relatively weai< acids, such as lower alkanecarboxylic acids, espedally 
acetic acid, or a sulfonic acid, such as p-toluenesuifonic acid; in customary solvents, for 
example alcohols, such as methanol or ethanol, or ethers, for example cyclic ethers, such 
as tetrahydrofuran, in the presence or absence of vyater. 

Detailed description of the orocess: 

In the more detailed description of the process below Ri, R2, R3, R. R'. X, W and n are as 
defined for compounds of fonmula I, unless othenwise indicated. 

The reaction of compounds of fonfnula II and III is preferably earned out in a polar solvent, 
for example in alcohols, e.g. ethanol, isopropanol. butanol, 3-ethyl-3-pentanol, in 
dimethylacetamide- , dimethylfomriamide or /V-methylpyrrolidone and preferably under an 
inert atmosphere, for example under a nitrogen or an argon atmosphere. The base that is 
used in the reaction can be selected from customary bases, such as potassium cart>onate, 
caesium carbonate or an organic base such as a tretiary amine, such as ethyldiisopropyl- 
amine, or an aromatic amine such as pyridine, or in the presence of an excess of the 
reagent of formula III. Good results were obtained with potassium carbonate. The reaction 
is catalysed by copper ion cateJysts or nickel salts. Preferably, copper(l)oxide or copper(l)- 
iodide Is used as the catalyst. The compounds are preferably reacted between 0.5 and 24 
houre, e.g. 120 minutes, between room temperature and the reflux temperature of the 
solvent If dimethylformamlde is chosen as the solvent for the reaction, the temperature is 
e.g. preferably in me range of 80 up to Uie reflux temperature of the solvent. 

Protec^na groups 

If one or more other functional groups, for example carboxy, hydroxy, amino, or mercapto. 
are or need to be protected in a compound of formulae II, III and/or IV, because they should 
not take part in the reaction, these are such groups as are usually used In the synthesis of 
peptide compounds, and also of cephalosporins and penk^llins. as well as nucleic add 
deri>^tives and sugars. 
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The protecting groups may already be present in precursors and should protect the func- 
tional groups concerned against unwanted secondary reactions, such as acylations, etheri- 
fications, esterifications, oxidations, solvolysis, and similar reactions. It is a characteristic of 
protecting groups that they lend themselves readily, i.e. without undesired secondary reac- 
tions, to removal, typically by solvolysis, reduction, photolysis or also by enzyme activity, for 
example under conditions analogous to physiological conditions, and that they are not pre- 
sent in the end-products.The specialist knows, or can easily establish, which protecting 
groups are suitable with the reactions mentioned hereinabove and hereinafter. 

The protection of such functional groups by such protecting groups, the protecting groups 
themselves, and their removal reactions are described for example in standard reference 
wori<s, such as J. F. W. McOmie, "Protective Groups In Organic Chemistry", Plenum Press, 
London and New York 1973, In T. W. Greene, "Protective Groups in Organic Synthesis", 
Wiley, New Yoric 1981 , in "The Peptides"; Volume 3 (editors: E. Gross and J. Melenhofer), 
Academic Press, London and New York 1981, in "Methoden der organischen Chemie" 
{Methods of organic chemistry), Houben Weyl, 4th edition. Volume 15/1, Georg Thieme 
Veriag, Stuttgart 1974, in H.-D. Jakubke and H. Jescheit, "Aminosauren, Peptide, Protelne" 
(Amino acids, peptides, proteins), Veriag Chemie, Welnheim, Deerfleld Beach, and Basel 
1982, and in Jochen Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und Derivate" 
(Chemistry of carbohydrates: monosaccharides and derivatives), Georg Thieme Veriag, 
Stuttgart 1974. 

In one embodiment of the invention a compound of formula I comprising a 2-metiioxypyridyl 
radical is transferred into a compound of formula I comprising a 2-hydroxypyridyl radical by 
treatment with trimethylsiiyi iodide for about 20 to 35 hours at a temperature between 45 ''C 
and 70 ''C in a suitable solvent, e.g. a halogenated alkane, like chloroform, optionally 
followed by treatment with methanol. 

Additional process steps 

In the additional process steps, carried out as desired, functional groups of the starting 
compounds which should not take part In the reaction may be present in unprotected form 
or may be protected for example by one or more of the protecting groups mentioned here- 
inabove under "protecting groups". The protecting groups are then wholly or partiy removed 
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according to one of the methods described there. 

Salte of a compound of fomiula I with a salt-fonning group may be prepared In a manner 
known perse. Acid addition salts of compounds of formula I may thus be obtained by 
treatment with an acid or with a suitable anion exchange reagent. A salt with two acid mo- 
lecules (for example a dihalogenide of a compound of formula I) may also be converted Into 
a salt with one acid molecule per compound (for example a monohalogenlde); this may be 
done by heating to a melt, or for example by heating as a solid under a high vacuum at 
elevated temperature, for example from 130 to ITCC, one molecule of the acid being ex- 
pelled per molecule of a compound of formula I. 

Salts can usually be converted to free compounds, e.g. by treating with suitable basic 
agents, for example with alkali metal carbonates, alkali metal hydrogencarbonates. or alkali 
metal hydroxides, typically potassium carbonate or sodium hydro)dde. 

Stereoisomeric mixtures, e.g. mixtures of diastereomers, can be separated into their con-es- 
pondlng Isomers in a manner known perse by means of suitable separation methods. Dla- 
stereomeric mixtures for example may be separated into their individual diastereomers by 
means of fractionated crystallization, chromatography, solvent distribution, and similar pro- 
cedures. This separation may take place either at the level of a starting compound or In a 
compound of formula I Itself. Enantiomers may be separated through the fonnatton of dla- 
stereomeric salts, for example by salt formation with an enantiomer-pure chlral acid, or by 
means of chromatography, for example by HPLC, using chromatographic substrates with 
chiral ligands. 

A compound of fonnula I, wherein W Is O, can be converted Into the respective compound 
wherein W is S, for example, by using an appropriate sulfur compound, e.g. using reaction 
with Lawesson's reagent (2,4-bis-(4-methoxyphenyl)2,4-dithloxo-1,2,3.4-dithiaphosphetan) 
In a halogenated cariaon hydrate, such as dichloromethane, or an aprotic solvent, such as 
toluene or xylene, at temperatures from about 30 'C to reflux. 

A compound of the fomiula I wherein Ri is hydrogen can be converted to the respective 
compound wherein Ri is lower alkyi by reaction e.g. with a diazo lower alkyi compound, 
especially diazomethane, in an Inert solvent, preferably in the presence of a noble metal 
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catalyst, especially In dispersed form, e.g. copper, or a noble metal salt, e.g. copper(l)- 
chloride or copper(ll)-sulfate. Also reaction with lower alkylhalogenides Is possible, or with 
other leaving group carrying lower alkanes, e.g. lower alkyi alcohols esterified by a strong 
organic sulfonic acid, such as a lower alkane sulfonic acid (optionally substituted by 
halogen, such as fluoro), an aromatic sulfonic acid, for example unsubstituted or substituted 
benzene-sulfonic acid, the substituents preferably being selected from lower alkyI, such as 
methyl, halogen, such as bromo, and/or nitro, e.g. esterified by methane sulfonic acid, tri- 
methane sulfonic acid or p-toluol sulfonic acid. The alkylation takes place especially in 
aqueous solution and/or in the presence of polar solvents, typically alcohols, for example 
methanol, ethanol, isopropanol, or ethylene glycol, ethers, typically dioxane, amides, 
typically dimethylfomnamide, or phenols, typically phenol, and also under non-aqueous 
conditions, in non-polar solvents, typically benzene and toluene, or in benzene/water 
emulsions, where applicable in the presence of acidic or basic catalysts, for example 
leaches, typically sodium hydroxide solution, or in the presence of solid-phase catalysts, 
typically aluminium oxide, that have been doped with hydrazine, in ethers, for example 
diethylether, generally at temperatures from about CC to the boiling temperature of the 
corresponding reaction mixture, preferably between 20''C and reflux temperature, if 
necessary under increased pressure, e.g. in a sealed tube, a temperature in excess of 
boiling point also being possible, and/or under inert gas, typically nitrogen or argon. 

it should be emphasized that reactions analogous to the conversions mentioned in this 
chapter may also take place at the level of appropriate intermediates. 

General process conditions 

All process steps described here can be carried out under known reaction conditions, pre- 
ferably under those specifically mentioned, in the absence of or usually in the presence of 
solvents or diluents, preferably such as are inert to the reagents used and able to dissolve 
these, in the absence or presence of catalysts, condensing agents or neutralisiing agents, 
for example ion exchangers, typically cation exchangers, for example in the H'*' form, de- 
pending on the type of reaction and/or reactants at reduced, normal, or elevated tempera- 
ture, for example In the range from -100'*C to about 190°C, preferably from about -80X to 
about ISO^'C, for example at -80 to -GO^C. at room temperature, at - 20 to 40*^0 or at the boi- 
ling point of the solvent used, under atmospheric pressure or in a closed vessel, vtrhere ap- 
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propriate under pressure, and/or In an inert atmosphere, for example under argon or nitro- 
gen. 

Salts may be present in all starting compounds and transients, if these contain salt-forming 
groups. Salts may also be present during the reaction of such compounds, provided the 
reaction is not thereby disturbed. 

At all reaction stages, isomeric mixtures that occur can be separated into their Individual 
isomers, e.g. diastereomers or enantiomers, or into any mixtures of isomers, e.g. racemates 
or diastereomeric mixtures, typically as described under "Additional process steps". 

In certain oases, typically in hydrogenatlon processes, it is possible to achieve stereose- 
lective reactions, allowing for example easier recovery of Individual Isomers. 

The solvents from which those can be selected which are suitable for the reaction In ques- 
tion Include for example water, esters, typically lower alkyl-lower alkanoates, e.g diethyl 
acetate, ethers, typically aliphatic ethers, e.g. diethylether, or cyclic ethers, e.g. tetrahydro- 
furan, liquid aromatic hydrocartJons, typically benzene or toluene, alcohols, typically metha- 
nol, ethanol or 1- or 2-propanol, nitriles, typically acetonitrile, halogenated hydrocart)ons, 
typically dichloromethane. acid amides, typically dimethylformamide, bases, typically hetero- 
cyclic nitrogen bases, e.g. pyridine, cariaoxyllc acids, typically lower alkanecartaoxyllc acids, 
e.g. acetic acid, carboxylto add anhydrides, typically lower alkane acid anhydrides, e.g. ace- 
tic anhydride, cyclic, linear, or branched hydrocartJons, typically cyclohexane. hexane, or 
Isopentane, or mixtures of these solvents, e.g. aqueous solutions, unless othenwise stated 
In the descriptfon of the process. Such solvent mixtures may also be used In processing, for 
example through chromatography or distribution. 

The Invention relates also to those fomis of the process In which one starts from a com- 
pound obtainable at any stage as a transient and carries out the missing steps, or breaks 
off the process at any stage, or fonns a starting material under the reaction condttions. or 
uses said starting material In the fonn of a reactive derivative or salt, or produces a com- 
pound obtainable by means of the process according to the invention and processes the 
said compound in situ. In the pref enred embodiment, one starts from those starting materials 
which lead to the compounds described hereinabove as prefenred. partlculariy as especially 
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preferred, primarily preferred, and/or preferred above ail 

In the preferred embodiment, a compound of f onnula I is prepared according to or in analo- 
gy to the processes and process steps defined in the Examples. 

The compounds of fomiuia i, including their salts, are also obtainable in the form of hydra- 
tes, or their crystals can include for example the solvent used for crystallization (present as 
solvates). 

Pharmaceutical preoarations. methods, and uses 

The present invention relates furthermore to a method for the treatment of a neoplastic 
disease which responds to an inhibition of the VEGF-receptor tyrosine kinase activity, which 
comprises administering a compound of formula I or a N-oxide or a pharmaceutically 
acceptable salt thereof, wherein the radicals and symbols have the meanings as defined 
above for formula I, in a quantity effective against said disease, to a warm-blooded animal 
requiring such treatment. 

In another embodiment the invention relates to a method for the treatment of retinopathy or 
age-related macular degeneration, which comprises administering a compound of formula I 
or a N-oxide or a pharmaceutically acceptable salt thereof, wherein the radicals and 
symbols have the meanings as defined above for formula I, in a quantity effective against 
said diseases, to a warm-blooded animal requiring such treatment. 

The present invention relates also to pharmaceutical compositions that comprise a com- 
pound of formula I or a N-oxide thereof as active ingredient and that can be used especially 
in the treatment of the diseases mentioned at the beginning. Compositions for enteral 
administration, such as nasal, buccal, rectal or, especially, oral administration, and for par- 
enteral administration, such as intravenous, intramuscular or subcutaneous administration, 
to wami-blooded animals, especially humans, are especially preferred. The compositions 
comprise the active ingredient afone or, prefembly, together with a pharmaceutically ac- 
ceptable carrier. The dosage of the active ingredient depends upon the disease to be trea* 
ted and upon the species, its age, weight, and individual condition, the individual phanma- 
cokinetic data, and the mode of administration. 
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The present Invention relates especially to phamiaceutical compositions that comprise a 
compound of formula I, a tautomer, a N-oxIde or a phamnaceutlcally acceptable salt, or a 
hydrate or solvate thereof, and at least one pharmaceutlcally acceptable carrier. 

The Invention relates also to pharmaceutical compositions for use In a method for the pro- 
phylactic or especially therapeutic management of the human or animal body, to a process 
for the preparation thereof (especially in the fomi of compositions foi* the treatment of tu- 
mors) and to a method of treating tumor diseases, especially those mentioned hereinabove. 

The invention relates also to processes and to the use of compounds of formula I or N- 
oxides thereof for the preparation of pharmaceutical preparations which comprise com- 
pounds of formula I or N-oxIdes thereof as active component (active Ingredient). 

In the preferred embodiment, a pharmaceutical preparation Is suitable for administration to 
a warm-blooded animal, especially humans or commercially useful mammals suffering from 
a disease responsive to an inhibition of anglogenesis or of VEGF-receptor tyrosine kinase, 
for example psoriasis or especially a neoplastic disease, and comprises an effective quanti- 
ty of a compound of fonnula I or N-oxIdes thereof for the Inhibition of angiogenesis or of 
VEGF-receptor tyrosine kinase, or a phannaceutlcally acceptable salt thereof, if salt-fomnlng 
groups are present, together with at least one pharmaceutically acceptable earner. 

A pharmaceutical composition for the prophylactic or especially therapeutic management of 
neoplastic and other proliferative diseases of a wamn-blooded animal, espedally a human 
or a commercially useful mammal requiring such treatment, especially suffering from such a 
disease, comprising as active Ingredient In a quantity that Is prophylactically or especially 
tiierapeutically active against the said diseases a novel compound of fonmula I or N-oxIdes 
thereof, Is likewise preferred. 

The pharmaceutical compositions comprise from approximately 1% to approximately 95% 
active Ingredient, single-dose administration forms comprising In the preferred embodiment 
from approximately 20% to approximately 90% active Ingredient and fomis tiiat are not of 
single-dose type comprising In the prefenred embodiment from approximately 5% to approxi- 
mately 20% active ingredient Unit dose fonms are, for example, coated and uncoated tab- 
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lets, ampoules, vials, suppositories, or capsules. Further dosage forms are, for example, 
ointments, creams, pastes, foams, tinctures, lip-sticks, drops, sprays, dispersions, etc. 
Examples are capsules containing from about 0.05 g to about, 1.0 g active ingredient. 

The pharmaceutical compositions of the present invention are prepared in a manner known 
perse, for example by means of conventional mixing, granulating, coating, dissolving or lyo- 
philizing processes. 

Preference is given to the use of solutions of the active ingredient, and also suspensions or 
dispersions, especially isotonic aqueous solutions, dispersions or suspensions which, for 
example in the case of iyophiiized compositions comprising the active ingredient alone or 
together with a carrier, for example mannitol, can be made up before use. The phanmaceu- 
tical compositions may be sterilized and/or may comprise excipients, for example preserva- 
tives, stabilizers, wetting agents and/or emulsifiers, solubilizers, salts for regulating osmotic 
pressure and/or buffers and are prepared in a manner known perse, for example by means 
of conventional dissolving and lyophilizing processes. The said solutions or suspensions 
may comprise viscosity-increiasing agents, typically sodium carboxymethylcellulose, cari90- 
xymethylcellutose, dextran, polyvinylpyrrolidone, or gelatins, or also solubilizers, e.g. Tween 
80® [polyoxyethylene(20)sorbitan mono-oleate; trademark of ICI Americas, Inc, USA]. 

Suspensions in oil comprise as the oil component the vegetable, synthetic, or semi-synthe- 
tic oils customary for injection purposes. In respect of such, special mention may be made 
of liquid fatty acid esters that contain as the acid component a long-chained fatty acid ha- 
ving from 8 to 22, especially from 12 to 22, carbon atoms, for example lauric acid, tridecylic 
acid, myristic acid, pentadec^ic acid, palmitic acid, margaric acid, stearic acid, arachidic 
acid, behenic acid or con-esponding unsaturated acids, for example oleic acid, elaidic acid, 
erucic acid, brassidic acid or linoleic acid, if desired with the addition of antioxidants, for 
example vitamin E, p-carotene or 3,S-di-tert-butyl-4-hydroxytoluene. The alcohol component 
of these fatty acid esters has a maximum of 6 carbon atoms and is a monovalent or polyva- 
lent, for example a mono-, di- or trivalent, alcohol, for example methanol, ethanol, propanol, 
butanol or pentanol or the isomers thereof, but especially glycol and glycerol. As fatty acid 
esters, therefore, the following are mentioned: ethyl oleate, isopropyl myristate, isopropyl 
palmitate, "Labrafil M 2375" (poiyoxyethylene glycerol trioleate from Gattefossd, Paris), 
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"Labrafil M 1944 CS" (unsaturated polyglycolized glycerides prepared by alcoholysis of 
apricot kernel oil and consisting of glycerides and polyethylene glycol esten Gattefoss6, 
France). "Labrasol" (saturated polyglycolized glycerides prepared by alcoholysis of TCM 
and consisting of glycerides and polyethylene glycol esten Gattefosse, France), and/or 
"Miglyol 812" (triglyceride of saturated fatty acids of chain length Cs to C12 from HQIs AG, 
Germany), but especially vegetable oils such as cottonseed oil, almond oil, olive oil, castor 
oil, sesame oil, soybean oil and more especially groundnut oil. 

The manufacture of injectable preparations is usually carried out under sterile conditions, as 
is the filling, for example, into ampoules or vials, and the sealing of the containers. 

Phannaceutlcal compositions for oral administration can be obtained, for example, by com- 
bining the active ingredient with one or more solid carriers. If desired granulating a resulting 
mixture, and processing the mixture or granules, if desired or necessary, by the Inclusion of 
additional excipients, to form tablets or tablet cores. 

Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose, 
mannitol or sorbitol, cellulose preparations, and/or calcium phosphates, for example trical- 
cium phosphate or calcium hydrogen phosphate, and also binders, such as starches, for 
example com, wheat, rice or potato starch, methylcellulose, hydroxypropyl methylcellulose, 
sodium carboxymethylcellulose, and/or polyvinylpyrrolidone, and/or, if desired, disintegra- 
tors, such as the above-mentioned starches, also carboxymethyl starch, crosslinked polyvi- 
nylpyrrolidone, alginic acid or a salt thereof, such as sodium alginate. Additional excipients 
are especially flow conditioners and lubricants, for example silicic acid, talc, stearic add or 
salts thereof, such as magnesium or calcium stearate, and/or polyethylene glycol, or deri- 
vatives thereof. 

Tablet cores can be provided with suitable, optionally enteric, coatings through the use of, 
inter alia, concentrated sugar solutions which may comprise gum arable, talc, polyvinylpyr- 
rolidone, polyethylene glycol and/or titanium dioxide, or coating solutions in suitable organic 
solvents or solvent mbclures, or, for the preparation of enteric coatings, solutions of suitable 
cellulose preparations, such as acetylcellulose phthalate or hydroxypropylmethylcellutose 
phthalate. Dyes or pigments may be added to the tablets or tablet coatings, for example for 
identification purposes or to indicate different doses of active Ingredient. 
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Pharmaceutical compositions for oral administration also include hard capsules consisting 
of gelatin, and also soft, sealed capsules consisting of gelatin and a plasticizer, such as gly- 
cerol or sorbitol. The hard capsules may contain the active Ingredient in the form of granu- 
les, for example in admixture with fillers, such as corn starch, binders, and/or glidants, such 
as talc or magnesium stearate, and optionally stabilizers. In soft capsules, the active ingre- 
dient is preferably dissolved or suspended in suitable liquid excipients, such as fatty oils, 
paraffin oil or liquid polyethylene glycols or fatty acid esters of ethylene or propylene glycol, 
to which stabilizers and detergents, for example of the polyoxyethylene sorbitan fatty acid 
ester type, may also be added. 

Phannaceutical compositions suitable for rectal administration are, for example, supposito- 
ries that consist of a combination of the active ingredient and a suppository base. Suitable 
suppository bases are, for example, natural or synthetic triglycerides, paraffin hydrocarbons, 
polyethylene glycols or higher alkanols. 

For parenteral administration, aqueous solutions of an active ingredient in water-soluble 
form, for example of a water-soluble salt, or aqueous injection suspensions that contain 
viscosity-increasing substances, for example sodium carboxymethylcellulose, sorbitol and/or 
dextran, and, if desired, stabilizers, are especially suitable. The active ingredient, optionally 
together with excipients, can also be in the form of a lyophilizate and can be made into a 
solution before parenteral administration by the addition of suitable solvents. 

Solutions such as are used, for example, for parenteral administration can also be em- 
ployed as infusion solutions. 

Preferred preservatives are, for example, antioxidants, such as ascorbic acid, or micro- 
bicides, such as sorbic acid or benzoic acid. 

The invention relates likewise to a process or a method for the treatment of one of the pa- 
thological conditions mentioned hereinabove, especially a disease which responds to an in- 
hibition of the VEGF-receptor tyrosine kinase or an inhibition of angiogenesis, especially a 
corresponding neoplastic disease or also psoriasis. The compounds of formula I or N-oxides 
thereof can be administered as such or especially in the form of pharmaceutical compo- 
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sitions, prophylactically or therapeutically, preferably in an amount effective against the said 
diseases, to a wanm-blooded animal, for example a human, requiring such treatment. In the 
case of an individual having a bodywelght of about 70 kg the daily dose administered Is 
from approximately 0,05 g to approximately 5 g, preferably from approximately 0.25 g to 
approximately 1 .5 g, of a compound of the present invention. 

The present invention relates especially also to the use of a compound of formula I or N- 
oxides thereof, or a phamnaceutically acceptable salt thereof, especially a compound of 
formula I which is said to be preferred, or a pharmaceutically acceptable salt thereof, as 
such or in the form of a pharmaceutical fomiulatlon with at least one phannaceutlcally 
acceptable carrier for the therapeutic and also prophylactic management of one or more of 
the diseases mentioned hereinabove, preferably a disease which responds to an inhibition 
of VEGF-receptor tyrosine kinase or an Inhibition of angiogenesis, especially a neoplastic 
disease or also psoriasis, more especially if the said disease responds to an Inhibition of 
VEGF-receptor tyrosine kinase or angiogenesis. 

The pref en-ed dose quantity, composition, and preparation of phamiaceutlcal formulations 
(medicines) which are to be used in each case are described above. 

Starting materials 

New starting materials and/or intermediates, as well as processes for the preparation there- 
of, are likewise the subject of this invention. In the preferred embodiment, such starting ma- 
terials are used and reaction conditions so selected as to enable the pref enred compounds 
to be obtained. 

Starting materials of the formula 11 and III are known, commercially available, or can be 
synthesized in analogy to or according to methods that are known In the art. 

For example, a pyridine derivative of formula II can be obtained by reaction of a compound 
of formula VI, 
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(VI) 



wherein W has the meaning as given under formula I, Y is halogen, preferably chloro, and 
Y' is a leaving group, e.g. alkylthio, azide or preferably halogen, e.g. chioro, with a 
compound of formula VII, 



wherein the radicals Ri and R2 have the meaning as given above for formula I. 
The temperature is preferably carefully controlled in the course of the reaction by cooling or 
dilution of the reaction mixture and kept between 0 "C and room temperature. Optionally, 
aqueous alkali is added to combine with the protonated leaving group, e.g. HCI. The 
reaction is, for example, carried out by adding the amine of formula VII in an inert solvent, 
like ethyl acetate, ethanol, dimethylformamide or tetrahydrofuran, to an aqueous solution of 
alkali, for example a solution of sodium hydroxide, potassium hydroxide, sodium 
hydrogencarbonate or potassium carbonate and optionally catalytic amounts of 4- 
(dimethylamino)pyridine, and further adding the compound of formula VI in the same or 
another inert solvent dropwise to the alkaline solution of the amine VIL 

All remaining starting materials of are known, capable of being prepared according to 
known processes, or commercially obtainable; in particular, they can be prepared using 
processes as described in the Examples. 

In the preparation of starting materials, existing functional groups which do not participate in 
the reaction should, if necessary, be protected. Preferred protecting groups, their introduc- 
tion and their removal are described under protecting goups" or In the Examples. 

The following Examples sen/e to illustrate the invention without limiting the invention In its 
scope. 



RrNH-Ra 



(VII) 
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Temperatures are measured in degrees celslus C*C). Unless otherwise indicated, the 
reactions tal<e place at room temperature. 

A) Preparation of Intermediates : 

Intermediate 1a : 2-Chloro-yV-(3-trlfluoromethylphenyl)-3-pyrldlnecarboxamlde 
A solution of 3-aminobenzotrifluoride (Ruka, Buchs, Switzerland; 2.5 mL, 2.90 g, 18 mmol) in 
ethyl acetate (40 mL) is added to a stirred aqueous solution of sodium hydroxide (40 mL of 1 M), 
at room temperature. This stirred solution is then treated dropwise over 30 minutes with a 
solution of 2-chloronicotinoyl chloride (Lancaster Synthesis, Lancashire, England; 3.52 g, a) 
mmol) in dry ethyl acetate (25 mL). The resulting mixture is then stinred for 2 h at ambient 
temperature. The mixture is then extracted with ethyl acetate (3 x 100 mL) and the combined 
extracts are sequentially washed with water (2 x 100 mL), hydrochloric add (2 x 100 mL of 2M), 
water (2 x 100 mL), saturated aqueous sodium hydrogen cart)onate solution (2 x 100 mL) and 
saturated aqueous sodium chloride (1 x 100 mL), dried (Na2S04), filtered and the solvent Is 
evaporated off under reduced pressure to yield the crude product which is purified by 
recrystallisation from ethyl acetete-hexane to give the tifle compound as a colouriess crystalline 
solid, m.p. 117-118°C. 

The following compounds are prepared analogously by utilising the appropriate amine (the 
supplier of which is e.g. Fluka or Aldrich, botti Buchs, Switzeriand, or mentioned in parenthesis): 

Intermediate lb: 2-Chloro-AJ^(4-bromo-3-trifluoromethylphenyl)-3-pyridinecarboxamlde, m.p. 
173-174°C, utilising 4-bromo-3-trifluoromethylanlline 

Intermediate 1c: 2-Chloro-A|L[3,4-bis(trifIuoromethyl)phenyll-3-pyridlnecarboxamide, m.p. 
167-169°C, utilising 3,4-bis(trifluoromethyl)anillne (Ruorochem, Derisyshine, England) 

Intennediate 1 d: 2-Chloro-r/-(3-f luoro-5-trlf luoromethylphenyl)-3-pyridinecarboxamide, 
utilising 3-fluoro-5-trifluoromethylaniline (Ruorochem, Derbyshire, England) 

Intermediate 1e: 2-Chloro-/M^(ffans-4-fert-butyl-cyclohexyl)-3-pyridlnecarboxamlde, m.p. 135- 
ise'c, utilising fra/7s-4-fe/f-butyl-cyclohexylamlne (Lancaster Syntiie^, Lancashire, England) 



wo 01/55114 



PCT/EPOl/00835 



-38- 



Intermediate If: 2-Chloro-A;-(c/s-4-ferf-butylK5yclohexyl)-3-pyrldlnecail30x m.p. 171- 
173°C, utilising c/s-4-fert-butyl-cyclohexylamlne (Lancaster Synthesis, Lancashire, England) 

Intermediate 1g: 2-Chloro-A^-(4-propylphenyl)-3-pyrldinecarboxamlde, m.p. 107-110*^C, 
utilising 4-/>propylanillne 

Intermediate 1 h: 2-Chloro-A^(4-butylphenyl)-3-pyridinecarboxamide, m.p. 96-98®C, utilising 4- 
n-butylaniitne 

Intennediate II: 2-ChIoro-A/-(4-pentylphenyl)-3-pyridlnecarboxamlde, m.p. 94-96°C, utilising 4- 
/>pentylaniline 

Intermediate 1 j: 2-Chloro-A^(5-lndazolyl)-3-pyridinecarboxamlde, m.p. 233-255°C, utilising 5- 
amlnolndazole 

Intermediate 1k: 2-Chloro-A^-(3Hsoqulnollnyl)-3-pyridinecarboxamide, m.p. 180**C, utilising 3- 
aminoisoquinoline (Maybrldge Chemical Co. Ltd., England) 

Intermediate II: 2-Chloro-Af'(4-fluoro-3-trifluoromethylphenyl)-3-pyridinecarboxamlde, m.p. 
140-1 41 ®C, utilising 4-fluoro-3-trifluoromethylaniline 

Intermediate 1m: 2-Chloro-Af-[4-(1,1-dimethylethyl)phenyl]-3-pyrldlnecarl>oxamide, m.p. 74- 
76°C, utilising 4-f-butylanlllne 

Intenmediate In: 2-Chloro-A/-[3-(1,1-dlmethylethyl)phenyl]-3-pyridlnecarboxamlde, utilising 3- 
f-butylaniline (Maybridge Chemical Co. Ltd., England) 

Intermediate 1o: 2-Chloro-AA-(2-fluoro-3-trifluoromethylphenyl)-3-pyrid]necarboxamlde, m.p. 
1 04-1 05®C, utilising 2-f luoro-3-trif luoromethylaniline 

Intennediate 1p: 2-Chloro-A^(2-methyl-3-trifluoromethyIphenyl)-3-pyridinecarboxamide, m.p. 
142-143''C, utilising 2-methyl-3-trifluoromethylaniline (Ruorochem, Derbyshire. England) 
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Intermediate 1q: 2-Chloro-Ait-(2-methyl-5-trifluoromethylphenyl)-3-pyridtnecarboxamide, m.p. 
182-1 83*^0, utilising 2-methyl-5-trifluoromethylaniline (Fluorodiem, Derbyshire, England) 

Intermediate 2: 2-Chloro-AA-[4-(1-propynyl)phenyl]-3-pyridinecarboxamide 
A stirred solution of 4-bromoaniline (0,86 g, 5.0 mmol) in dry toluene (50 mL) is purged with 
argon for 10 minutes. Tributyl-1-propynylstannane (2.5 g, 6.0 mmol) and tetrakis(triphenyl- 
phosphine)palladium(0) (0.15 g) are then added and the resulting mixture is heated at 
100°C for 10 hours under an argon atmosphere. The mixture is cooled, filtered and the 
solvent Is evaporated off under reduced pressure to give crude 4-(1-propynyl)benzenamine 
as an oil. The oil is dissolved In ethyl acetate (15 mL) Is added to a stirred aqueous solution of 
sodium hydroxide (12 mL of 1 M), at room temperature. This stirred solution Is then treated 
dropwise over 30 minutes with a solution of 2-chloronicotlnoyl chloride (Lancaster Synthesis, 
Lancashire, England; 1 .06 g, 6 mmol) in dry ettiyl acetate (20 mL). The resulting mixture is then 
stirred for 2 h at ambient temperature. The mixture is then extracted with ethyl acetate (3 x 50 
mL) and the combined extracts are sequentially washed with water (2 x 40 mL), saturated 
aqueous sodium hydrogen carbonate solution (2 x 40 mL) and saturated aqueous sodium 
chloride (1 x 40 mL), dried (Na2S04), filtered and the solvent is evaporated off under reduced 
pressure to yield the crude product which Is purified by column chromatography on silica gel. 
eluent 50% ethyl acetate In hexane and recrystalllsed from ether-hexane to give the title 
compound as a beige ciystalline solid, m.p. 1 36 - 1 38**C. 

B) Examples 

DgmElejU 2-{l2-(4-Pyridyl)ethyl]amlno]-AK3-(tri^^ 

4-Pyrldlneethanamlne (Maybrldge Chemical Co, Cornwall, England; 0.31 g, 2.5 mmol) is 
added to a stirred mixture of 2H*toro-/SK3-(trffluoromethyl)phenyl]-3-pyridlnecarboxamlde 
(intennedlate la; 0.90 g, 3 mrtK)!), powdered potassium carbonate (0.35 g, 2.5 mmol) and 
copper(1)lodide; 0.48 g, 2.5 mmol) In dimethylformamlde (10 mL). The resulting mixture is 
then purged with argon and subsequently heated at lOO^'C under an argon atmosphere for 
2 hours. The mixture fe cooled, treated with water (100 mL) and extracted with ethyl acetate (3 x 
80 mL). The combined extracts are washed with an aqueous solution of ammonia (2 x 50 mL of 
10%), dried (Na2S04), filtered and the solvent Is evaporated off under reduced pressure to yield 
ttie crude product which Is purified by column chromatography on silica gel, eluent ethyl acetete 
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and recrystallised from ethyl acetate - hexane to give the title compound as a colouriess 
crystalline solid, m.p. 1 28-1 38**C. 

Example 2 : 2-[(4-Pyridyl)methylaminoI-A^[3-(trifluoromethyl)phenyl]-3-pyridinecarboxamlde 
A mixture of intermediate 1a (6.00 g, 20 mmol) and 4-pyridinemethanamine (30 mL) is 
stirred at ISO^'C for 16 hours under an argon atmosphere. The cooled mixture Is diluted vwth 
ethyl acetate (100 mL) and extracted with a saturated aqueous solution of sodium hydrogen 
carbonate (100 mL), followed by water (4 x 50 mL) and saturated aqueous sodium chloride (50 
mL). The ethyl acetate solution is dried (Na2S04), filtered and the solvent is evaporated off under 
reduced pressure to yield the crude product which is purified by column chromatography on 
silica gel, eluent ethyl acetate and recrystallised from 2-propanol - diisopropylether to give the 
title compound as a colouriess crystalline solid, m.p. 1 52-1 53**C. 

The compounds of Examples 3 - 16 are prepared by a method analogous to that described In 
Examples 1 and 2, by utilising the appropriate amine and optionally further conventional 
preparation methods (e.g. demethylation with trimethylsilyl iodide): 

Example 3 : 2-[(2-Methyl-4-pyridyl)methylaminol-M[3-(trifluoromethyl)phenyl]-3-pyridine- 
cartDOxamide; m.p. 144-1 42^*0 

Example 4 : (a) 2-[(6-Methoxypyrid-3-yl)methylamino]-M[3-(trifluoromethyl)phenyO'^i3yridine- 
carboxamide; m.p. 89-90°C. 

(b)2-[(6-Methoxypyrid-3-yl)methylamino]-AH3-(trifIuoromethyl)phenyl]^^ 
dihydrochloride; m.p, 1 BS'^C 

Example 5 : 2-[(3-Methoxyphenyl)methylamino>A^-[3-(trifIuoromethyOphenyl]-3-pyn^^ 
cart^oxamide 

Example 6 : 2-[(4-Pyridy|)methylamlnol-A^-[3,4-bis(trifluoromethyl)phenyl]-3- 
pyridinecarboxamide; m.p. 194-196''C 



Example 7 : 2-[(4-Pyridyl)methylamino]-AH3-fluoro-5-(trifluoromethyI)phenyl]-3- 
pyridinecarboxamide, m.p. igs-ige^'C 



wo 01/55114 



PCT/EPOl/00835 



-41 - 



Example 8 : 24(4-Pyridyl)methylaminol-/\A-(frans^-f©/f-butyl-cyclohexyl)-3- 
pyridinecarboxamide, m.p. IGS-ieyC 

Example 9 : 2-r(4-Pvridvl)methylamino]-N-[4-(n-propyl)phenyO-3-pyridinecarboxamide, m.p. 
147-149°C 

Example 1 0 : 2-r(4-Pvridvl)methylamino]-/V-[4-(n-butyl)phenyl)-3-pyridinecarboxamide, m.p. 
107-108°C 

Example 11 : 2-t{4-PyridyI)methylam»no]-A/-[4-(/7-pentyI)phenyl]-3-pyiidln©carboxamide, m.p. . 
106-107°C 

Example 1 2 : 2-r(4-Pvridvl)methylamino]-A^[4-(1 -propynyl)phenyl]-3-pyrldjnecarboxamlde, 
m.p. 216-22rC 

Example 13 : 2-[(4-Pyridyl)methylamino]-Af-(5-lndazolyl)-3-pyiidinecarboxamlde, m.p. 225- 
230°C 

Example 14 : 2-[(4-Pyridyl)methylamlno]-A^-(3-isoquinonnyl)-3-pyiidinecarboxamide, m.p. 191- 
195°C 

Example 15 : 2-(Phenvlmethvlamino>AK3-(trifluoromethyDphenyl]-3-pyridinecarboxamide. 
hydrochloride, m.p. 203-207''C 

Example 1 6 : 2-r(4-Pvridvl)methvlaminol-/V-[4-«uoro-3-(trlfluoromethyl)phenyl]-3- 
pyridlnecarboxamide, m.p. 172-173"'C 

Example 17 : 2-[(4-Pyridyl)methylamlnol-Af-l4-(fe/t-butyl)phenyl]-3-pyridinecarboxamlde. m.p. 
186-187*'C 

Example 1 8 : 2-f(4-Pvridvl)methylaminol-yV-[3-((tert-butylethyl)phenyl]-3-pyridinecarboxamlde, 
m.p. 162-163''C 
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Example 19 : 24(4-Pyridyl)methylamino]-A^[2-fluoro-3-(trifluoromethyl)phenyn^ 
carboxamide, m.p. 137-140**C 

Example 20 :2-f(4-Pyridyl)methylamino]-M[443romo-3'(trifluoromethyl)ph 
pyridinecarboxamide, m.p. 164-165''C 

Example 21 : 2-[(4-Pyrldyl)methylamino]-A^-[2-methyl-3-(trifluoromethyl)phenyO^ 
pyridinecarboxamide, m.p. 146-147**C 

Example 22 : 24(4-Pvridyl)metliylamino>A^[2-methy!-5-(trifluQrQmethyl)phenyl]"3- 
pyridinecarboxamide, m.p. 155-156°C 

Example 23 : 2-[(4-PyridyI)methylamino]-N-(c/s-4-ferf-butyl-cyclohexyl)-3- 
pyridinecarboxamide, m.p. 103-106*'C 

Example 24 : 2-[(6-Methoxypyrid-3-yl)methylamino]-A^-[445romo-3-(trifluorometh^^ 
pyridinecarboxamide; m.p. 1 23-1 25**C 

JBcamele^: 2-[(6-Methoxypyrid^^ 
pyridinecarboxamide; m.p. 107-108°C 

B<anQB!e^:2-[(6-Methoxypyrid-3-yl)methylam 
pyridinecarboxamide; m.p. 144*146''C 

Example 27 : 2-[(1 -Oxo-4-pyridyl)methylamino]-AA-[3-(trif luoromethyl)phenyll-3- 
pyridinecariDOxamide; m.p. 169-1 71 °C 

Example 28 : 2-[3-(A^methyl-carboxamido)phenyl]methyiamino]-A^[3-(trifluoromethyO 
3-pyridinecarboxamide 

A mixture of 2-amino-A^{3-trifluoromethylphenyl)-3-pyridinecarboxamide (0.56 g, 2.0 mmol), 
3-formyl-AAmethylbenzamide (0.50 g, 2.4 mmol) and acetic acid (0.5 mL) in methanol (50 



wo 01/55114 



PCT/EPOl/00835 



-43- 

mL) is stirred at ZS^'C under an argon atmosphere for 12 hours. Sodium cyanoborohydrlde 
(0-40 g of 90%, 5.75 mmol) is added in portions over 30 minutes and the mixture is sBnred for 
8 hours, then diluted with dichloromethane (100 mL) and treated with a saturated aqueous 
solution of sodium hydrogen carbonate (50 mL). The mixture is stirred for an additional 6 
minutes and filtered to yield the crude product which is purified by crystallisation from 
isopropanol to give the title compound as a colourless crystalline solid, m.p. 208-210*^0 

Example 29 : 2-[(1 -Methyl-pyridin-2(1 H)-on-5-yl)methylaminol- A/-[3-(trifluoromethyl)phenyl]-3- 
pyridinecarboxamide 

24(6-Methoxypyrid^.yl)methylamino]-W-(trifluoromethyl)pheny^ is 
heated at 1 40°C for 1 8 hours to yield the crude product which Is purified by column 
chromatography on silica gel, eluent 10 % ethanol in dichloromethane and and recrystallised 
from ethylacetate to give the title compound as a beige crystalline solid, m.p. 224-225'*C. 

Example 30 : 2-[(6-Methoxypyrid-3-yl)methylamino]-W-propynyl-3-(trifluoromem^^ 
pyridinecarboxamide 

A stirred solution of 2-[(6-methoxypyrid-3-yl)methylamino]-A/-[4-bromo-3-(trifluoromethyl)phen 
3-pyridinecarboxamide (Example 24; 0.96 g, 2,0 mmol) in dry toluene (50 mL) is purged with 
argon for 20 minutes at 40°C. Tributyl-1-propynylstannane (1.0 g, 2.4 mmol) and tetrakls- 
(triphenylphosphine)palladium (0) (60 mg) are then added and the resulting mixture Is 
heated at lOO'^C for 30 hours under an argon atmosphere. The mixture is then cooled, 
treated with an aqueous solution of sodium hydroxide (20 mL of 0.1 M) and purged with air 
for 2 hours. The resulting mixture is then diluted with ethylacetate (200 mL). The orgainto phase 
is then sequentially washed with water (2 x 40 mL) and saturated aqueous sodium chloride (1 x 
40 mL), dried (Na2S04), filtered and the solvent is evaporated off under reduced pressure to 
yield tiie crude product which is purified by column chromatography on silica gel, eluent 50% 
ethyl acetate In hexane and recrystallised from ether-hexane to give the titie compound as a 
pale-yellow crystalline solid, m.p. 109-111*^0. 

The compounds of Examples 31 - 32 are prepared by a method analogous to that descn^bed in 
Example 30 by utilising the appropriate arylbromide: 
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DcaniEle^: 2-[(4-PyriclyOmethylam 

pyridinecarboxamide; m.p. 213-217®G utilising 2-[(4-pyridyl)methylamino]-A^-[4-bromo-3- 
(trifluoromethyl)phenyl]-3-pyridinecarboxamide (Example 20). 

Example 32 : 2-[(Pyridin-2(1 H)-on-5«yl)methyl]amino-A^[4iDropynyl-3-(trifluoro 
pyridinecarboxamide; m.p. 211-218*^0 utilising 2-[(pyridin-2(1H)-on-5-yl)methyl]amino-A^-[4- 
bromo-3-(trifluoromethyI)phenyll-3-pyridinecarboxamide (Example 35). 

Example 33 : 2-[(Pyridin-2(1 H)-on-5«yl)methyllamin(>A^-[3-(trifluoromethyi)phenyI]-3- 
pyridinecarboxamide 

A mixture of 2-[(6-methoxypyrid-3-yl)methylamino]-M[3-(trifluoromethyljphenyll-3iDyrid 
cariDOxamide (Example 4; 1.4 g, 3.5 mmdl) and trimethylsilyl iodide (Fluka, Buchs, Switzeriand; 
1.4 mL, 10.3 mmol) in chloroform (30 mL) is stirred at 60°C for 28 hours. The cooled mixture 
is then treated with methanol (2 mL) and stirred at room temperature for 10 minutes. The solvent 
is evaporated off under reduced pressure and the residue is treated with an aqueous solution of 
ammonia (100 mL of 10%) and extracted with ethyl acetate (3 x 100 mL). The combined extracts 
are washed with saturated aqueous sodium chloride (50 mL), dried (Na2S04), filtered and the 
solvent is evaporated off under reduced pressure to yield the crude product which is purified by 
recrystallisation from hot ethyl acetate to give the title compound as a colouriess crystalline solid, 
m.p. 200 - 202°a 



The compounds of Examples 34 - 38 are prepared by a method analogous to that described In 
Example 33 by utilising the appropriate methoxypyridine: 

Example 34 : 2-[(3-Hydroxyphenyl)mettiyl]amino-W-[3-(trifluoromettiyl)phenyl]-3- 
pyridinecarboxamide; m.p, 143-146^C by utilising 2-l(3Hnethoxyphenyl)methylaminol-AK3- 
(trifluoromethyl)phenyll-3-pyridinecarboxamlde (Example 5) 



Examole 35 : 2-[(Pyridin-2(1 f^-on-5-yl)methyl]amino-AH4-bromo-3"(trif luoromethyl)phenyl]-3- 
pyridinecart30xamide; m.p. 202-205°C by utilising 2-I(6Hfnethoxypyrid^-yl)methylaminol-A^[4- 
bromo-3-(trifluoromethyOphenyll-3-pyridinecarboxamide (Example 24) 
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Examole 36 : 2-[(Pyridin-2(1 H)-on-5-yl)methyl]amino-/V-[2-fluoro-3-(trifluQromethyOphenylh3- 
pyridinecarboxamlde; m.p. 219-222°C by utilising 2-((6-methoxypyrid-3-yl)methylaminol-AH2- 
f luoro-3-(tiif luoromethyl)phenyl]-3-pyridinecarboxamide (Example 25) 

Example 37 : 2-r(Pvridin-2(1 H)-on-5-yi)methyl]amino-AA-[2-methyl-3-(tiifiuoromethyOphenyll-3- 
pyridinecarboxamide; m.p. 1 96-201 "C by utilising 2-[(6-methoxypyrid-3-yl)methylamlnol-A/-[2- 
methyl-3-(trif luoromethyl)phenyll-3-pyridinecarboxamide (Example 26) 

Example 38 : 2-r(Pvridin-2(1 H)-on-5-yl)methyl]amino-/\/-[4-propyl-3-(trifluoromethyl)phenyl]-3- 
pyridinecarboxamlde; m.p. 220-224°C by utilising 2-[(6-methoxypyrid-3-yl)methylamino]-/\A[4- 
propyl-3-(trifluoromethyl)phenyl]-3-pyridinecarboxamide (Example 39) 

Example 39 : 2-r(6-Methoxvpyrid-3-yl)methyiamino]-/\/-[4-propyl-3-(trifluoromethyl)phenyll-3- 
pyridinecarboxamide 

A solution of 2-I(6-methoxypyrid-3-yl)methylamino]-W-propynyl-3-(trif luoromethyl)phenyll-3- 
pyridinecarboxamide (Example 30; 1 .87 g, 4.25 mmol) in methanol (100 mL) is hydrogenated at 
atmospheric pressure over 5% platinum on carbon (0.4 g) at 22°C. The calculated amount of 
hydrogen is taken up in 13 hours. The mixture is then filtered and the solvent is evaporated off 
under reduced pressure to yield the crude product which is purified by reciystallisation from 
dichloromethane - hexane to give the title compound as a colouriess crystalline solid, m.p. 51- 
61°C. 

Example 40: 2-f(4-Pvridvl)methyl]amlno-/V-[4-(/?-propyl)-3-(trifluoromethyl)phenyl)-3- 

pyridinecarboxamide; m.p. 147-149''C is obtained analogously to Example 39, utilising 2-[(4- 
pyridyl)methylamino]-AH4-propynyl-3-(trifluoromethyl)phenyll-3-pyridinecarboxamide (Example 

31) 

Example 41: The following compounds can be obtained according to the procedures 
described above: 

Example 41 a : 2-rf 4-Pvridvl)methvnamino-/Sf-(5-thiazolyl)-3-pyridinecarboxamide 
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Dcametejllfe: 2-[(4-H^^ 
carboxamide 

Example 41c : 2-[(4-Pyridyl)methyl]amino-AHben2o[cQpyrazol-5-yl)-3-pyri 

Example 41 d : 2-[(6-Methoxy-^-pyridyl)methyqamino-A^(3-isoquinolinyl)^^^ 

J&aDTE!e41e:2-[(6-Methoxy-<3i3yridyl)methynami^ 
carboxamide 

Example 41 f : 2-[(Pyridin-2(1 ^0-o'^-5-yl)methyl]amlno-A/-(3Hsoquinolinyl)-3-pyridlnecarboxamW 

Example 41 g : 2-[(Pyridin-2(1 H)K)n-5-yl)methynamino-M(benzo[d]pyrBz6l-6«yl)-3-pyridine- 
carboxamide 

Example 41 h: 2-[(Pyridin-2(1 H)K)n-5-yl)methyOamino-A/-(cfe-4-tert-butyl-cyclohexyl)-3- 
pyridinecarboxamide 

Example 41 i : 2-[(Pyridin-2(1 H)-on-5-yl)methyl]amino-A/-(fra/7S-4-fe/t-butyl-cyclohexyl)-3- 
pyridinecarboxamide 

Example 411 : 2-[(1 -OxidO'-4-pyridyl)methylaminol-A44i3ropyl-3-(trifluoromethyl)phenyO-^ 
pyridinecarboxamide 

Example 41k : 2-[(Pyridin-2(1 /^<>n-5-yl)methyQamino-AH4-ethyl-3-{trif luoromethyl)pheny^ 
pyridinecarboxamide 

Example 411 : 2-[(Pyridln-2(1 H)<>ri-5-yl)methyl]amino-A/-[3,44)is(trifluoromethyl)ph 
pyridinecarboxamide 

Example 41m : 2H[(1 -MethyliDyridin-2(1 /VH3n-5-yl)meftylamjnohA/i3,44)is(trifluoromethyl)- 
phenyq-3-pyridinecarboxamide 
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Example 42: Soft Capsules 

5000 soft gelatin capsules, each comprising as active Ingredient 0.05 g of one of the com- 
pounds of fomiula I mentioned in the preceding Examples, are prepared as follows: 

Composition 

Active ingredient 250 g 

Laurogiycol 2 litres 

Preparation process: The pulverized active ingredient is suspended In Lauroglykol® (propy- 
lene glycol laurate, Gattefosse S.A., Saint Priest, France) and ground in a wet pulverizer to 
produce a particle size of about 1 to 3 pm. 0.419 g portions of the mixture are then introdu- 
ced into soft gelatin capsules using a capsule-filling machine. 
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WHAT IS CLAIMED IS: 



1 . The use of a compound of the formula I 



W 




N 



NR1R2 



(I) 



(CRR')„-X 



wherein 

n is from 1 up to and including 6; 
W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents a cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or mono- or polysubstituted; 

R and R' are independently of each other hydrogen or lower alkyI; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or mono- or polysubstituted; 

or of a N-oxide or a possible tautomer thereof; 

or of a pharmaceutically acceptable salt of such a compound for the preparation of a 
phanrhaceutical composition for the treatment of a disease which responds to an 
inhibition of the VEGF receptor tyrosine kinase activity. 

2. The use of a compound of the formula I according to claim 1, wherein 
n is from 1 up to and including 6; 
W is O or S; 

R, and R3 represent independently of each other hydrogen, lower alky! or lower acyl; 
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R2 represents a cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or substituted by up to three substituents, selected from 
amino, mono- or disubstituted amino, halogen, lower alkyi, substituted alkyi, lower 
aikenyl, lower alkynyl, lower alkanoyl. hydroxy, etherified or esterifled hydroxy, nitro, 
cyano, carboxy, esterified carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or N,N- 
disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, sulfo, lower alkylthlo, 
phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, alkylphenylthio, lower alkylsulflnyl, 
phenylsulfinyl, phenyl-lower alkylsulfinyl, alkylphenylsulfinyl, lower alkanesuKonyl, 
phenylsulfonyl, phenyl-lower alkylsulfonyl, alkylphenylsulfonyl, halogen-lower 
alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora (-B(OH)2), heterocyclyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 
R and R' are independently of each other hydrogen or lower alkyi; 
X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or substituted by up to three substituents, selected from amino, mono- or 
disubstituted amino, halogen, lower alkyi. substituted alkyi, lower aikenyl, lower alkynyl, 
lower alkanoyl, hydroxy, etherified or esterified hydroxy, nitro, cyano, carboxy, esterified 
cariooxy, alkanoyl, benzoyl, cariaamoyi, N-mono- or N.N-disubstltuted carisamoyl, 
amklino, guanidino, ureido, mercapto, sulfo, lower alkylthlo, phenyl, phenoxy, phenyltiilo, 
phenyl-lower alkylthio, alkylphenylthio, lower alkylsulfinyl, phenylsulfinyl, phenyl-kwer 
alkylsulflnyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyl-lower 
alkylsulfonyl, alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower 
alkylsulfonyl, dihydroxybora (-B(OH)2), heterocyclyl, and lower alkylene dtoxy bound at 
adjacent C-atoms of tiie ring; 
or of a N-oxide or a possible teiutoriier thereof; 

or of a pharmaceutically acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for tiie treatment of a disease which responds to an 
inhibition of the VEQF receptor tyrosine kinase activity. 

3. The use of a compound of the formula I according to claim 1 
wherein 
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n is from 1 up to and including 3; 
W Is O or S; 

Ri and R3 represent Independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents cyclohexyl, phenyl, indazolyl, thiazolyl, benzo[d]thiazolyl, benzo[d]pyra2olyl or 

isoquinolinyl, which in each case is unsubstituted or mono- or disubstituted by lower 

alkyI, lower alkenyl or lower alkynyl; and 

wherein each radical R2 can be unsubstituted or mono- or polysubstltuted with halogen; 
R and R' are independently from each other hydrogen or lower alkyI; 
X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstltuted by 0x0, hydroxy, lower alkyI or lower alkoxy; 
or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutically acceptable salt of such a compound for the preparation of a 
phamnaceutical composition for the treatment of a disease which responds to an 
Inhibition of the VEGF receptor tyrosine kinase activity. 

4. The use of a compound of the formula I according to claim 1 
wherein 

n is 1 or 2; 
W is O; 

Ri and R3 represent hydrogen; 

R2 represents cyciohexyl, phenyl, indazolyl, thiazolyl or isoquinolinyl, which In each case is 
unsubstituted or mono- or disubstituted by lower aikyi or lower alkynyl; and 
wherein each radical R2 can be unsubstituted or mono- or polysubstltuted with halogen; 

R and R* are Independently from each other hydrogen or lower alkyI; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 
mono- or polysubstltuted by 0x0, hydroxy, lower alkyI or lower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or of a phamiaceutically acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for the treatment of a disease which responds to an 
inhibition of the VEGF receptor tyrosine Wnase activity. 

5. The use of a compound of the f onmula I according to daim 1 or of a N-oxide or a possible 
tautomer thereof; or of a pharmaceutically acceptable salt of such a compound for the 
preparation of a pharmaceutical composition wherein the disease is a neoplastic disease. 
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6. The use of a compound of the formula I according to claim 1 or of a N-oxide or a possible 
tautomer thereof; or of a pharmaceutically acceptable salt of such a compound for the 
preparation of a pharmaceutical composition wherein the disease Is retinopathy or age- 
related macular degeneration. 

7. A method for the treatment of a disease which responds to an inhibition of the VEGF- 
receptor tyrosine kinase activity, which comprises administering a compound of fonmula I or 
a N-oxIde or a phanmaceutlcally acceptable salt thereof, wherein the radicals and symbols 
have the meanings as defined in claim 1 , In a quantity effective against said disease, to a 
warm-blooded animal requiring such treatment. 

8. A compound of the formula I, wherein 
n is from 1 up to and including 6; 

W Is O or S; 

Ri and R3 represent Independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents an cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or mono- or polysubstituted; 

R and R' are Independently of each other hydrogen or lower alkyI; 

X represents an ary! group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms Independently from each other selected 
from the group consisting of oxygen and sulfur, which groups In each case are 
unsubstituted or mono- or polysubstituted; 

or a N-oxide or a possible tautomer thereof; 

or a pharmaceutically acceptable salt of such a compound; 

with the exception of the compounds of fonmula I wherein n is 1 , W Is O, Ri, R3, R, R' are 
hydrogen, X is phenyl and R2 is 3-trifluoromethylphenyl or 2-methoxyphenyL 

9. A compound of the formula I according to claim 8, wherein 
n is from 1 up to and including 8; 
W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyI or lower acyl; 
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R2 represents a cycloalkyi group, an aryl group, or a mono- or bicycllc heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 iieteroatoms independently 
from eacli other selected from the group consisting of oxygen and sulfur, which groups In 
each case are unsubstituted or substituted by up to three substituents, selected from 
amino, mono- or disubstltuted amino, halogen, lower alkyi, substituted alkyi, lower 
alkenyl, lower alkynyl, lower alkanoyi, hydroxy, etherified or esterified hydroxy, nitro, 
cyano, carboxy, esterified carboxy, alkanoyi, benzoyl, carbamoyl, N-mono- or N,N- 
disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, 
phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, alkylphenylthio, lower alkylsuKinyl, 
phenylsulfinyl, phenyl-lower alkylsulfinyl, alkylphenyisulfinyl, lower alkanesulfonyl, 
phenylsulfonyl, phenyl-lower alkylsulfonyl, alkylphenylsulfonyl, halogen-lower 
alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora (-B(OH)2), heterocyclyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 

R and R' are independently of each other hydrogen or lower alkyi; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups In each case are 
unsubstituted or substituted by up to three substituents, selected from amino, mono- or 
disubstltuted amino, halogen, lower alkyi, substituted alkyi, lower alkenyl, lower alkynyl, 
lower alkanoyi, hydroxy, etherified or esterified hydroxy, nitro, cyano, carboxy, esterified 
carijoxy, alkanoyi, benzoyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyl, 
amIdino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy. phenylthio, 
phenyl-lower alkylthio, alkylphenylthio, lower alkylsulfinyl, phenylsulfinyl, phenyl-lower 
alkylsulfinyl, alkylphenyisulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyl-lower 
alkylsulfonyl, alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower 
alkylsulfonyl, dihydroxybora (-B(OH}2), heterocyclyl, and lower alkylene dioxy bound at 
adjacent C-atoms of the ring; 

or a N-oxide or a possible tautomer thereof; 

or a phamfiaceuticaily acceptable salt of such a compound; 

wHh the exception of the compounds of fomnula I wherein n Is 1, W Is O, Ri, R3, R, R' are 
hydrogen, X is phenyl and Ra is 3-trifluoromethylphenyl or 2-methoxyphenyl. 

10. A compound of the formula t according to claim 8, wherein 
n is from 1 up to and induding 3; 
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W is O or S; 

Ri and R3 represent Independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents cyclohexyl, phenyl. Indazolyl, thiazolyl, benzo[d]thIazo!yl, benzo[dlpyrazolyl or 

Isoquinolinyl, which in each case is unsubstituted or mono- or disubstituted by lower 

alkyI, lower alkenyl or lower alkynyl; and 

wherein each radical R2 can be unsubstituted or mono- or poiysubstituted with halogen; 
R and R' are independently from each other hydrogen or lower alkyI; 
X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case Is unsubstituted or 

mono- or poiysubstituted by 0x0, hydroxy, lower alkyI, lower alkoxy or N-lower alky! 

carbamoyl; 
or a N-oxide or a possible tautomer thereof; 
or a pharmaceutically acceptable salt of such a compound; 

with the exception of the compounds of formula I wherein n Is 1, W Is O, Ri, R3, R, R' are 
hydrogen, X is phenyl and Ra is 3-trifluoromethylphenyl or 2-methoxy phenyl. 

1 1 . A compound of the fomnula I according to claim 8, wherein 
n is 1 or 2; 

Wis O; 

Ri and R3 represent hydrogen; 

R2 represents cyclohexyl, phenyl, indazolyl, thiazolyl or Isoquinolinyl, which in each case is 
unsubstituted or mono- or disubstituted by lower alkyI or lower alkynyl; and 
wherein each radical R2 can be unsubstituted or mono- or poiysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyI; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which In each case Is unsubstituted or 
mono- or poiysubstituted by 0x0, hydroxy, lower alkyI, lower alkoxy or N-lower alkyI 
carbamoyl; 

or a N-oxide or a possible tautomer thereof; 

or a pharmaceutically acceptable salt of such a compound; 

with the exception of the compounds of formula I wherein n Is 1 , R, R* are hydrogen, X Is 
phenyl and R2 is 3-trifluoromethylphenyl or 2-methoxyphenyl. 

12. A compound of the formula I according to claim 8, selected from the group of 
compounds consisting of 
2-[2-(4-FVriciyl)ethyl]amino-Af-[3-(trifluoromethy^ 



f 

i 

i 
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2-I(4-Pyrldyl)methyl]amlno-A^-[3-(trifluoromethyl)phenyl]-3-pyri 

24(2-Methyl-4-pyriclyOmethyI]amino-/\/-[3-(tiffl 

2-[(6-Melhoxy-3-pyridyl)methyOamino-A/-[3-(trifluoromel^^^ 

2-[(4-Pyridyl)methyl]amino-A^[3,4-bis(trifluoromethyl)-phenyl]-3-py^ 

2-[(4-Pyridyl)methyl]amino-A^[5-fluoro-3-trifluoromethyl-phenyl]-3-pyri 

2-[(4-Pyridyl)methyl]amfno-/\^(frans-4-fe/f-butyl-cyclohexane)-^^ 

2-[(4-Pyrldyl)methyl]amino-A^(4-n-propyl-phenyl)-3-pyiidinecarboxamide 

2-[(4-Pyridyl)methyl]amino-A^(4-n-butyl-phenyl)-3-pyridinecait>oxam 

2-l(4-Pyridyl)methyl]amino-Af-(4-n-pentyl-phenyl)-3-pyridinecarboxami^ 

2-[(4-Pyridyl)methyl]amino-A/-[4-(1-propynyl)-phenyl]-3-pyridinecarboxamid 

2-[(4-Pyridyl)methyl]amino-A/-(5-jndazolyl)-3-pyridinecarboxamlde, 

24(4-Pyridyl)methyl]amino-A^(3-isoquinolinyl)-3-pyridinecarboxamide, 

2-[(Pyridin-6(1 H)K)n-3-yl)methyQamino-Af-[3-(trifluoromethyl)phenyQ-3iDyridi and 

the pharmaceutically acceptable salts thereof. 

13. A compound of the formula I according to claim 8, selected from the group of 
compounds consisting of 

2-(PhenylmethyIamino)-/\/-[3-(trifluoromethyl)phenyl]-3-pyridine<^rboxamide, hydrochloride, 

2-[(4-Pyridyl)methylamino]-A^I2-fluoro-3-(trifiuoromethyl)phenyl]-3-pyridinecar^^ 

2-[(4-Pyridyl)methylamlno]-A^[4-bromo-3-(trifluoromethyl)phenyl]-3-pyridinecarboxamide^ 

2-[(4-Pyridyl)methylamino]-A/-[2--methyl-3-(trifluoromethyl)phenyl]-3-pyridinecarboxamide, 

2-[(4-Pyridyl)methylamino]-A^[2-methyl-5-(trifluoromethyl)phenyl]-3i^yrldinecarboxamlde, 

2-[(4-Pyridyl)methyIamino]-A^(c/s-4-fe^^butyl-cyclohexyl)-3-pyridinecarboxamid 

2-[(6-Methoxypyrid-<^yl)methylaminohA/-[44>rom<>^-(tr^ 

pyridinecarboxamide, 

2-[(6-Methoxypyrid-3-yl)methylamino>Af{2-fluoro-3-(trifluorome^^ 
pyridinecarboxamide, 

2-[(6-Methoxypyrid-3-yI)methylamlno>AH2HTiethyl-3-(trifl 
pyridinecarboxamide, 

2-[(1<)xido-4-pyridyl)methylamino]-Af-[3-(trifluoromethyl)phenyn-3i>yridt^ 

2-[3-(AA-m6thylK:arboxamido)phenyQmethyiamino]-AH3-(trifluoromethyl 

pyridinecarboxamide, 
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2^(1-Methyli5yridin-2(1H)-on-5-yl)me%lamino]-A/-[3-(tiifluorome%0phen 
carboxamide, 

2-[(6-Methoxypyrid-3-yl)methylamino]-AH4-propynyl-3-(trifIuoromethyl)phen 
pyridinecarboxamide, 

2-[(4-Pyridyl)methylamino]-W-propynyl-3-(trifluorome%l)phenyl]-3i>yridine^ 

2-[(Pyridin-2(1H)K)n-5-yl)methyl]amino-Wi3ropynyl-3-(trtfluoromethyl)phenyO 

pyridinecarboxamide, 

2-[(FVridin-2(1H)-on-5-yl)rnethyl]amino-A^[3-(trifluorome%l)pheriyll-3-pyridinecarboxa^ 
2-[(3-Hydroxyphenyl)methynarnino-AA[3-(trifluoroniethyl)phenyl]-3-pyridiriecait>o 
2-[(Pyridin-2(1H)K)ri--5-yl)nnethyllamino-AK4-brorno-3-(trifluorornethyI)phen^ 
pyridinecarboxamide, 

2-[(Pyridin-2(1H)-on-5-yl)methyllamlno-A/-[2-fluoro-3-(trifluoromethyl)phenyl]-3- 
pyridinecarboxamide, 

2-[(Pyridin-2(1H)-on-5-yl)methyl]amino-AH2-methyl-3-(trifluorometiiyl)phenyl]-3- 
pyridinecarboxamlde , 

2H(Pyridin-2(1H)-on--5-yl)methyllamino-AK4-propyl-3-(trifluoromethyl)phenyl]-3- 
pyridinecarboxamide, 

2-[(6-Methoxypyrid-3-yl)methylamino]-AK4-propyl-3-(trifl.uoromethyl)phenyl^^^ 
pyridinecaiijoxamide, 

2-[(4-Pyridyl)methyl]amfno-M[4-(/7-propyl)-3-(trifluoromethyl)phenyl]-3-pyridinecarboxamide, 

2-[(4-Pyridyl)methyl]amino-A/-(5-thiazolyl)-3-pyridirjecarboxamide, 

2-[(4-Hydroxyphenyl)methyqamino-A^[3-(trifluoromethyl)phenyl]-3-pyridine-cait>oxa^^ 

2-[(4-Pyridyl)methyl]amino-AA(ben2o[d]pyrazol-5-yl)-3-pyridinecarboxamide, 

2H[(6-Methoxy-3i3yridyl)methyl]amino-AK3-«soquinollnyl)-3-pyridinecarboxamide, 

2-I(6-Methoxy-3-pyridyl)methv^amino-/S/-(benzo[d]pyrazol-5-yl)-3-pyridiriecarboxamide, 

2-[(Pyridin-2(1H)-on-5-yl)methyl]amino-N-(3-isoquinolinyl>-3-pyridinecarboxamide, 

2-[(Pyridin-2(1W)-on-5-yl)methyl]amino-A^(benzo[d]pyrazoi-5-yl)-3-pyridinecarboxamide, 

2-[(Pyridln-2(1H)-on-6-yl)methyl]amino-W-(c/s-4-fer^butyl-cyclohexyl)-3-pyrldlneca* 

2-I(Pyridin-2(1W)-on-5-yOmethyQamir^o-/N^(frans-4-feit-bUtyl-cyclohexyl)-^^ 

carboxamide, 

2-[(1-OxIdo-4-pyridyOmethylamino]-AH;4-pix>pyl-3-(trifluoromeUiyl)pheny^ 
pyridinecarboxamide. 
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2-[(Pyridin-2(1H)K)n-5-yOmethyOamino-AH4-ethyl-3-(W^ 
pyridinecarboxamide, 

2^(Pyridin-2(1fO-on-5-yOmethyl]amino-A^[3,4-bis(trifIu 

2-[(1 -MethyliDyridin-2(1 /^K)n-5-yOmethylamjno]-W-I3,44)is(trif luorometh^^^ 

pyridinecarboxamide, and 

the pharmaceutically acceptable salte thereof. 

14. A pharmaceutical preparation, comprising a compound of fonnula I according to any 
one of claims 8 to 13, a tautomer, a N-oxide or a pharmaceutically acceptable salt thereof, 
or a hydrate or solvate thereof, and at least one pharmaceutically acceptable carrier. 

1 5. A process for the preparation of a compound of formula I according to claim 8, or a N- 
oxide or a pharmaceutically acceptable salt thereof, characterized in that a pyridine 
derivative of the formula 11 



wherein W, Ri and Raare as defined for a compound of the formula I and Y is halogen is 
reacted with an amine of the formula III 



wherein n, R, R', R3 and X are as defined for a compound of the formula I in the presence 
of a base and a copper(l) compound optionally in the presence of an inert solvent; 
where the above starting compounds II and III may also be present with functional groups in 
protected form if necessary and/or in the fonrn of salts, provided a salt-forming group is 
present and the reaction in salt form is possible; 

any protecting groups in a protected derivative of a compound of the formula I are removed; 
and, if so desired, an obtainable compound of fonnula I is converted into another compound 
of fomiula I or a N-oxide thereof, a free compound of formula I is converted into a salt, an 



W 




R3-NH-(CRR%-X 



(III) 
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obtainable salt of a compound of fonnula I is converted Into the free compound or another 
salt, and/or a mixture of Isomeric compounds of f omiula I Is separated into the Individual 
isomers. 
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AMENDED CLAIMS 
[received by the International Bureau on 4 July 2001 (04.07.01); 
original claims 8 and 9 amended; remaining claims unchanged (3 pages)] 

6. The use of a compound of the fonmula I according to claim 1 or of a N-oxide or a possible 
tautomer thereof; or of a phannaceutically acceptable salt of such a compound for the 
preparation of a pharmaceutical composition wherein the disease is retinopathy or age- 
related macular degeneration. 

7. A method for the treatment of a disease which responds to an inhibition of the VEGF- 
receptor tyrosine kinase activity, which comprises administering a compound of fonmula I or 
a N-oxide or a pharmaceutically acceptable salt thereof, wherein the radicals and symbols 
have the meanings as defined in claim 1 , in a quantity effective against said disease, to a 
warm-blooded animal requiring such treatment. 

8. A compound of the formula I, wherein 
n is from 1 up to and including 6; 
WisOorS; 

Ri and R3 represent independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents an cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or mono- or polysubstituted; 

R and R' are independently of each other hydrogen or lower alkyI; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or mono- or polysubstituted; 

or a N-oxIde or a possible tautomer thereof; 

or a phannaceutically acceptable salt of such a compound; 

with the exception of the compounds of fonnula I wherein n is 1 . W is O, Ri, R3, R, R' are 
hydrogen and X is phenyl and R2 is 3-trifluoromethylphenyl, 2-methoxyphenyl or 2-chloro-3- 
pyridyl, or X is 4-methoxyphenyl and R2 is 2-chloro-3-pyridyl or X is 4-pyridyl and Rg is 4-[3- 
(3-pyridyl)-5-trifluoromethyl-pyrazol-1-yl]-phenyl and the compound of formula I wherein n is 
1 , W is O, R3, R, R' are hydrogen, Ri is methyl, R2 is 2-chloro-3-pyridyl and X is phenyl. 

9. A compound of the formula I according to claim 8, wherein 
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n is from 1 up to and Including 6; 
W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents a cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups In 
each case are unsubstituted or substituted by up to three substituents, selected from 
amino, mono- or disubstltuted amino, halogen, lower alkyI, substituted alkyI, lower 
alkenyl, lower alkynyl. lower alkanoyi, hydroxy, etherified or esterified hydroxy, nitro, 
cyano, carboxy, esterified carboxy, alkanoyi, benzoyl, cartDamoyI, N-mono- or N,N- 
disubstituted carbamoyl, amidino, guanidino, ureldo, mercapto, sulfo, lower alkylthio, 
phenyl, phenoxy, phenylthio, phenyMower alkylthio, alkylphenylthio, lower alkylsulfinyl, 
phenylsulflnyl, phenyl-lower alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, 
phenylsulfonyl, phenyl-lower alkylsulfonyl, alkylphenylsulfonyl, halogen-lower 
alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora (-B(OH)2), heterocyclyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 

R and R' are independently of each other hydrogen or lower alkyi; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or substituted by up to three substituents, selected from amino, mono- or 
disubstltuted amino, halogen, lower alkyI, substituted alkyI, lower alkenyl, lower alkynyl, 
lower alkanoyi, hydroxy, etherified or esterified hydroxy, nitro, cyano, carboxy, esterified 
carboxy, alkanoyi, benzoyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyl, 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, 
phenyMower alkylthio, alkylphenylthio, lower alkylsulfinyl, phenylsulfinyl, phenyl-Iower 
alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyl-Iower 
alkylsulfonyl, alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower 
alkylsulfonyl, dihydroxybora (-B(OH)2), heterocyclyl, and lower alkylene dioxy bound at 
adjacent C-atoms of the ring; 

or a N-oxide or a possible tautomer thereof; 

or a pharmaceutically acceptable salt of such a compound; 

with the exception of the compounds of formula I wherein n is 1 , W is O, Ri, R3, R, R' are 
hydrogen and X is phenyl and R2 is 3-trifluoromethylphenyl, 2-methoxyphenyl or 2-chloro-3- 
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pyridyl, or X is 4-methoxyphenyl and R2 is 2-chloro-3-pyridyl or X Is 4-pyridyl and R2 is 4-[3- 
(3-pyridyl)-5-trifluoromethyl-pyra2ol-1-yl]-phenyl and the compound of formula I wherein n Is 
1 , W is O, R3, R, R' are hydrogen, Ri is methyl, R2 is 2-chlorq-3-pyrldyl and X is phenyl- 

10. A compound of the formula I according to claim 8, wherein 
n is from 1 up to and including 3; 



AMENDED SHEET (ARTICLE 19) 



wo 01/55114 



-61- 



PCT/EPOl/00835 



Statement under Art. 19(1): 

In claims 8 and 9 the wording "with the exception of the compounds of formula I wherein n is 
1, W is O, Ri, R3, R, R' are hydrogen, X is phenyl and R2 is S-trifluoromethylphenyl or 2- 
methoxyphenyl" was replaced by the wording "with the exception of the compounds of 
formula I wherein n is 1, W is O, Ri, R3, R, R' are hydrogen and X is phenyl and R2 is 3- 
trifluoromethylphenyl, 2-methoxyphenyl or 2-chloro-3-pyridyl, or X is 4-methoxyphenyl and 
R2 is 2-chloro-3-pyridyl or X is 4-pyridyl and R2 is 4-[3-(3-pyridyl)-5-trifluoromethyl-pyra2ol- 
l-yl]-phenyl and the compound of formula I wherein n is 1, W is O, R3, R, R* are hydrogen, 
Ri is methyl, R2 is 2-chloro-3-pyridyl and X is phenyl" - 

The four single compoimds mentioned in the ISR which are disclosed in 0 393 529 A and 
WO 99/62885 A both to Boehringer Ingelheim Pharma were excluded from the scope of 
claims 8 and 9 by the amended wording as cited above. 
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